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A B S T R A C T
A chance f in d in g  r e v e a le d  th a t  a boy w ith  no m easurab le  s p a t i a l  
a b i l i t y  and a h i s to r y  o f  p o s s ib le  n e u ro lo g ic a l  traum a c o u ld  n o t draw a 
p la n  o f  h i s  h o u se . As e m o tio n a lly  d is tu rb e d  c h i ld r e n  w ere a l s o ^ in f e r i o r  
i n  th e  t a s k ,  i t  was h y p o th e s iz e d  th a t  th e y  to o  m igh t have some n e u ro lo g ic a l  
d y s fu n c t io n .  A t e s t  o f  draw ing a p la n  o f  a house was c o n s tru c te d  a s  
a  means o f  t e s t i n g  t h i s  h y p o th e s is .
I n  th e  c o u rse  o f  th e  ite m  s e l e c t io n ,  d ev e lo p m en ta l f e a tu r e s  were 
n o t ic e d ,  w hich su g g e s te d  t h a t  c h i ld r e n s  s k i l l  i n  p la n  d raw ing  was 
a s s o c ia te d  w ith  th e  grow ing aw areness o f  p r o je c t iv e  and e u c l id ia n  sp ace  , 
a s  e lu c id a te d  by  P ia g e t .  P roblem s i n  com prehending w a lls  a s  d iv i s io n s  
o f  a t o t a l  sp ace  w ere p ro b a b ly  n o t p a r t i c u l a r  to  t h i s  3B sp a c e , b u t co u ld  
a l s o  be  found i n  2D sp a c e .
A sex  d i f f e r e n c e  i n  fav o u r o f  th e  boys was a  c o n s ta n t  f in d in g ,  
b u t when th e  e f f e c t s  o f  e x p e rie n c e  and te a c h in g  w ere e x p lo re d , th e  e a r l i e r  
s u p p o s i t io n  o f  an  in n a te  and p o s s ib ly  n e u ro lo g ic a l  d i f f e r e n c e  was m o d ified , 
and  one m ed ia ted  by p e r s o n a l i ty  v a r i a b le s  seemed to  f i t  th e  f a c t s  more 
a p p r o p r ia te ly .
I n t r o s p e c t io n  a s  to  th e  n a tu re  o f  th e  ta s k  su g g e s te d  t h a t  s p a t i a l  
a b i l i t y  m ight be  in v o lv e d , b u t a  f a c to r  a n a l y s i s ,  u s in g  th e  s c o re s  o f 
c l i n i c  c h i ld r e n ,  r e v e a le d  t h a t  th e  P la n  t e s t  lo a d e d  a l s o  on v e r b a l  and 
v isu o -m o to r f a c t o r s .  The e x te n t  to  w hich t h i s  r e s u l t  can  be  g e n e ra liz e d  
to  norm al and o ld e r  p o p u la tio n s  i s  l im i te d  by th e  sample;^' p s y c h ia t r ic  
d is o r d e r ,  i t s  young age and in a d e q u a c ie s  o f  th e  b a t t e r y  o f  t e s t s  form ing  
th e  f a c t o r  s t r u c t u r e .
C o n tra ry  t o  e x p e c ta t io n s  and to  f in d in g s  on  o th e r  v isu o -m o to r t e s t s ,  
h e m ip leg ic  c h i ld r e n  d id  n o t show a s p e c i f i c  d i s a b i l i t y  on t h i s  t e s t ,  no r 
was th e r e  any su p p o r t f o r  th e  h y p o th e s is  t h a t  c h i ld r e n  w ith  l e f t  hem isphere  
damage w ould s c o re  h ig h e r  th a n  th o s e  w ith  r i g h t  hem isphere  damage.
C l in ic  c h i ld r e n  w ith  r e a c t iv e  and n e u r o t ic  d i s o r d e r s  sc o re d  
lo w er on th e  t e s t  th a n  n o n - c l in ic  c h i ld r e n .  T here was a l s o  some a s s o c ia t io n  
w ith  n e u ro tic is m  on th e  , b u t no t w ith  th e  R u t t e r  o r  R o t te r  s c a le s  o f  
m a la d ju s tm e n t.
As a  t e s t  i t  v;as r e l i a b l e  and th e  r e s u l t s  were n o t in f lu e n c e d  by 
p re v io u s  e x p e rie n c e  o r  te a c h in g ,  ex cep t th o s e  o f  a few in d iv id u a l  g i r l s .  
C o n cu rren t and c o n s t r u c t  v a l i d i t y  w ith  em o tio n a l d is tu rb a n c e  was 
e s t a b l i s h e d .
The i n i t i a l  h y p o th e s is  t h a t  t h i s  t e s t  m ight r e v e a l  a d i s a b i l i t y  
common to  c h i ld r e n  w ith  a p s y c h ia t r i c  d is o r d e r  and to  th o s e  w ith  n e u ro lo g ic a l  
d y s fu n c tio n s  v;as n o t s u p p o r te d .
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PREFACE
T h is  t e s t  was c o n s tru c te d  a s  a  r e s u l t  o f  c e r t a i n  o b s e rv a tio n s  made 
w h ile  t e s t i n g  a  12 y e a r  o ld  boy , who had  been  r e f e r r e d  f o r  e d u c a tio n a l  a d v ic e . 
He h ad , u n t i l  th e n ,  been  ■ e.du»c.ated i n  a  day p r e p a ra to ry  s c h o o l, b u t  i t  had 
lo n g  been  a c c e p te d  t h a t  he was n o t c a p a b le  o f  fo llo w in g  th e  u s u a l  c u rr ic u lu m  
le a d in g  to  th e  Common E n tran ce  E xam ination  a t  13 y e a r s .  The q u ery  was w hether 
he c o u ld  manage i n  a  norm al sc h o o l o r  w hether he  w ould need  e x t r a  a t t e n t i o n  
p ro v id e d  i n  an  E d u c a tio n a lly  Subnorm al S c h o o l. I n  f a c t ,  th e  l a t t e r  p roved  
th e  c a s e .
When t e s t e d  a t  h i s  home, he was found to  have a  v e rb a l  IQ o f  on
th e  W echsler I n t e l l i g e n c e  S c a le  f o r  C h ild re n  (W echsler, 1949) b u t  an  IQ below  
43 on th e  perfo rm ance s c a le ,  b eca u se  he s c o re d  n i l  on th e  two t e s t s  m easuring  
s p a t i a l  a b i l i t y .  B lock  D esign , and O b jec t A ssem bly. H is  r o t e  r e a d in g  age was 
12 y e a r s .
From h i s  s p a t i a l  d i f f i c u l t i e s ,  i t  m ight have b een  e x p e c te d  t h a t  he 
w ould have had  ro u te  f in d in g  d i f f i c u l t i e s  i n  everyday  l i f e .  However, h i s  
d e s c r ip t io n  o f  h i s  l e i s u r e  a c t i v i t i e s  in d ic a te d  t h a t  most o f  h i s  tim e was s p e n t 
i n  ta k in g  lo n g  c y c le  r i d e s  i n  th e  su rro u n d in g  c o u n try , d u rin g  w hich , he  s a id ,  
he was n e v e r  l o s t .  V/hen ask ed  to  p o in t  to  th r e e  tow ns each  t e n  m ile s  away, 
he  in d ic a te d  th e  d i f f e r e n t  d i r e c t io n s  a c c u r a te ly .  I n  o rd e r  to  s e e  i f  he c o u ld  
t r a n s f e r  t h i s  k in d  o f  know ledge to  p a p e r , he was ask ed  to  draw a  p la n  o f  h i s  
h o u se . He u n d e rs to o d  th a t  a  p la n  sh o u ld  be h o r iz o n ta l  and was a b le  to  i n d i c a te  
th e  c o r r e c t  d i r e c t i o n  o f  th e  room s, b u t  he was n o t a b le  to  draw t h e i r  o u t l in e  
(F ig u re  0 . 1 ) .
D in ing  Room
S i t t i n g
Room K itc h e n
F ig u re  0 .1  A draw ing o f  th e  p la n  o f  h i s  house by a 12 y e a r  o ld  boy w ith  a  
v e r b a l  IQ o f  yO and a perfo rm ance IQ below  45*
T h is  r e s u l t  provoked th e  q u e s tio n  a s  to  w h e th er t h i s  i n a b i l i t y  to  
draw a p la n  was due to  h i s  g e n e ra l ly  below  av era g e  in t e l l i g e n c e  o r  to  h i s  
more s p e c i f i c  s p a t i a l  d i s a b i l i t y ,  and i f  i t  was th e  l a t t e r ,  was i t  i n  any way 
co n n ec ted  w ith  th e  th re a te n e d  a b o r t io n s  d u rin g  h i s  m other*s p regnancy  im p ly in g  
p o s s ib le  n e u ro lo g ic a l  d y s fu n c tio n .
I n  o rd e r  to  g a in  some id e a  a s  to  how o th e r  c h i ld r e n  drew p la n s ,  th e
■ • • 8
t a s k  was g iv en  to  c h i ld re n  aged m ainly from 7 to  10 y e a rs  r e f e r r e d  fo r  
p s y c h ia t r ic  re a so n s  to  th e  lo c a l  C h ild  Guidance C l in ic .  . None o f  them produced 
th e  same k in d  o f  p la n  a s  th e  f i r s t  boy, b u t in s te a d ,  a  b e w ild e rin g  medly o f  
d raw ings, many o f  which d id  no t r e p re s e n t  th e  house h o r iz o n ta l ly .  In  s p i t e  
o f  a l l  a tte m p ts  made to  e x p la in  what was meant by th e  word p la n , th e y  drew 
p ic tu r e s  o f  houses viewed from th e  o u ts id e ,  sometimes s im u ltan e o u sly  showing 
p a r t s  o f  th e  i n t e r i o r  o f  th e  house in c lu d in g  th e  u p s t a i r s .  I f  th e y  d id  g e t 
th e  id e a  o f  draw ing th e  rooms on th e  ground f lo o r ,  th e y  were unsu re  abou t which 
was th e  f lo o r  and which was th e  w a ll and th e y  had no id e a  a s  to  how one room 
was connected  to  a n o th e r , o c c a s io n a lly  s c a t t e r in g  them over th e  page.
By u s in g  t h i s  sample i t  had been  hoped to  g a in  some id e a  o f  how a  c h i ld  
o f  average in te l l ig e n c e  drew a p la n , b u t o b v io u sly  th e r e  were n o t on ly  g r e a t  
changes due to  age a t  t h i s  s ta g e , b u t a l s o ,  a s  th e se  were a l l  em o tio n a lly  
d is tu rb e d  c h i ld re n ,  t h i s  f a c t  to o  cou ld  h av e .been  a f f e c t in g  t h e i r  a b i l i t y  to  
draw p la n s .
I t  became ap p aren t th en  th a t  in  o rd e r  to  look  a t  th e  e f f e c t  on p la n  
draw ing o f g e n e ra l c o g n itiv e  d i s a b i l i t y ,  s p e c i f ic  s p a t i a l  d i s a b i l i t y  and now 
em otional d is tu rb a n c e , i t  would be n ece ssa ry  to  f i r s t  lo o k  a t  th e  norm al c h i l d 's  
a b i l i t y  to  draw a p la n  o f  h i s  house and evolve some k in d  o f  s c a le  to  w hich th e  
a b e r ra n t  groups could  be compared.
Such a  t e s t  was on ly  going to  be j u s t i f i e d  i f  th e  a b i l i t y  be in g  measured 
was s u f f i c i e n t l y  a b s t r a c t  and independent o f  env ironm en ta l in f lu e n c e s  to  be 
t r a n s f e r r a b l e  to  o th e r  sam ples in  d i f f e r e n t  p a r t s  o f  th e  co u n try  and u sed  i n  
subsequen t y e a r s .
Two p o s s ib le  so u rces  o f  env ironm enta l in f lu e n c e  were th e  type o f  house 
a  c h i ld  l iv e d  in  and what te a c h in g  he had had on p la n  draw ing. C oncerning th e  
fo rm er, i t  r a p id ly  became ap p aren t th a t  on ly  th e  r a r e  c h i ld ,  who l iv e d  in  a  
v e ry  la rg e  ram bling  house was a d v e rse ly  a f f e c te d  by i t s  s iz e  and shape, and th a t  
a lth o u g h  a check was k e p t on th e  correspondence betw een th e  c o r re c tn e s s  o f  th e  
p la n  and th e  a c tu a l  house , t h i s  proved u n n ecessary , f o r  th e  k in d  o f  c o n ce p tu a l 
d i f f i c u l t i e s  c h i ld r e n  were hav ing  in  p la n  drawing were o f  an  a b s t r a c t  n a tu re  
and no t r e l a t e d  to  p a r t i c u l a r  c o n s tru c t io n s .  I t  fo llow ed  from t h i s  l a t t e r  
p o in t th a t  p la n  draw ing was no t a s  easy to  te a c h  a s  m ight app ea r a t  f i r s t  and 
c o n v e rsa tio n s  w ith  th e  c h i ld re n  in d ic a te d  how d i f f i c u l t  i t  was to  enab le  them 
to  improve t h e i r  p la n  draw ing and th e re fo re  how im perv ious to  te a c h in g  i t  was 
l i k e l y  to  be in  sc h o o l.
Having v e r i f i e d  th e se  two p o in ts  by a c l i n i c a l  en q u iry  method, 
arrangem ents  were made to  c o n s tru c t  a t e s t  in  p la n  draw ing a s  a  re s e a rc h  to o l  
(P a r t  One), b e fo re  co n tin u in g  to  use i t  to  ex p lo re  c h i ld r e n 's  norm al (P h r t  'Dwo) and 
abnorm al development (P a r t  T h ree ).
PART ONE; TEST CONSTRUCTION
T his was s t a r t e d  by an  i n i t i a l  p e ru s a l  o f  th e  a v a i la b le  p la n s  fo r  
developm ental s ta g e s .  However, i t  became ev id en t th a t  a lth o u g h  th ey  cou ld  
be b ro a d ly  c a te g o r iz e d , such c a te g o r ie s  would be u n s a t i s f a c to r y  from th e  
r e s e a rc h  p o in t o f  view , because  th e  draw ings w ere so complex th a t  some would 
in e v i ta b ly  be d i f f i c u l t  to  c l a s s i f y  and any c l a s s i f i c a t i o n  was l i k e ly  to  be so 
s u b je c t iv e  a s  to  be u n re p e a ta b le  by a n o th e r  c l a s s i f i e r  w ith  any degree o f  
r e l i a b i l i t y .  M oreover, c a te g o r iz a t io n  would mean th a t  l a t e r  ex p erim en ta l 
in v e s t ig a t io n s  would be r e s t r i c t e d  to  th e  use  o f  n o n -p aram etric  s t a t i s t i c a l  
te c h n iq u e s  w ith  t h e i r  in e v i ta b le  l i m i t a t i o n s .  I t  was th e re fo re  decided  to
. I •
evo lve a  s c a le  o f  ite m s , i n  th e  same way th a t  Goodenough ( 1926) had done fo r  
th e  drawing o f a man, which would r e f l e c t  th e  g e n e ra l developm ental changes 
and a t  th e  same tim e produce sc o re s  th a t  cou ld  be used  p a ra m e tr ic a l ly .  I t  was 
a ls o  r e a l i s e d  th a t  i f  th e  s c a le  could  be s ta n d a rd iz e d  th e n  sc o re s  cou ld  be 
o b ta in e d  which took  th e  e f f e c t  o f age in to  account and were more d i r e c t ly  
com parable to  s ta n d a rd  sc o re s  in  o th e r  c o g n itiv e  t e s t s  a lre a d y  a v a i la b le .  At 
t h i s  s ta g e  i t s  r e l i a b i l i t y  a s  a  measure was in v e s t ig a te d  and improved where 
p o s s ib le .  -
PART TWO: THE RELATIONSHIP OF THE PLAN TEST TO GENERAL COGNITIVE DEVELOPMENT.
The second s ta g e  in v o lv ed  th e  use o f  t h i s  m easure to  in v e s t ig a te  
o b se rv a tio n s  made d u rin g  th e  s ta n d a rd iz a t io n  p rocedure  i t s e l f .  From which 
o b se rv a tio n s  a ro se  th e  fo llo w in g  q u e s tio n s  about g e n e ra l c o g n itiv e  developm ent.
1 • \i/hat' developm ental s ta g e s  d id  th e  P lan  t e s t  r e v e a l .
2 . How d id  th e se  s ta g e s  in  p la n  drawing r e l a t e  to  o th e r  co n cu rren t c o g n itiv e
developm ent in  th e  u n d ers tan d in g  o f  space and p e rc e p tio n  o f  2D sp ace .
3* To what e x te n t were c h i ld re n  aware o f th e  n a tu re  o f  th e  ta s k  and were th e y
a b le  to  v e rb a l is e  i t .
4 , How i n f l u e n t i a l  was p rev io u s  ex p e rien ce .
3 . How s u s c e p t ib le  was p la n  drawing to  improvement when i t  was w e ll ta u g h t.
6 . What was th e  n a tu re  o f  th e  a b i l i t y ,  a s  d e fin e d  by th e  s t a t i s t i c a l  
te ch n iq u e  o f  f a c to r  a n a ly s i s .
7 . To what e x te n t were sex d if f e re n c e s  re v e a le d  i n  th e  ta s k  and how d id  th ey
r e l a t e  to  o th e r  d if f e re n c e s  in  c o g n itiv e  a b i l i t y  and p e r s o n a l i ty .
PART THREE: PLAN DRAWING IN CHILDREN SHOWING SIGNS OF ORGANIC OR PSYCHOLOGICAL
PATHOLOGY.
T his s ta g e  was an  in v e s t ig a t io n  in to  th e  two i n i t i a l  o b se rv a tio n s  on
p la n  draw ing m entioned e a r l i e r ,  i n  which i t  was found th a t  a  boy w ith  low
s p a t i a l  a b i l i t y  and a h i s to r y  o f  pregnancy co m p lic a tio n s , im ply ing  p o s s ib le  
n e u ro lo g ic a l d y sfu n c tio n  and c h i ld re n  r e f e r r e d  to  a C h ild  Guidance C lin ic  fo r  
em otional d is tu rb a n c e  b o th  drew poor p la n s . A r a th e r  d i f f e r e n t  t e s t  m easuring
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th e  v isuo -m o to r in te g r a t io n s  in  c h i ld re n ,  th e  Bender G e s ta l t  (Bender 1938), 
i s  known to  r e v e a l  w eaknesses in  c h i ld re n  w ith  b r a in  damage and em otional 
d is tu rb a n c e . I t  i s  p o s s ib le  t h a t  t h i s  i s  a chance o ccu rrence  o r  th a t  a  common 
cause  in f lu e n c e s  b o th  o r t h a t  one causes a n o th e r . I n  th e  case  o f th e  l a s t  
s p e c u la tio n  K o p p itz ,■(1963) who h a s . in v e s t ig a te d  th e  BG t e s t  i n  b r a i n ‘damaged 
and em o tio n a lly  d is tu rb e d  c h i ld re n  "concurs w ith  Bender,, (1938)who c la im s th a t  
n e u ro tic  d is tu rb a n c e s  do n o t r e s u l t  i n  d is tu rb a n c e s  i n  p e rc e p tio n  o r i n  
v isu a l-m o to r  fu n c tio n . On th e  c o n tra ry  . . . .  t h a t  em otional problem s develop 
secondary  to  p e rc e p tu a l problemd"
As th e  p la n  t e s t  i s  a ls o  b a s ic a l ly  a  v isu a l-m o to r  t e s t ,  a lth o u g h  i t  
in v o lv e s  co n ce p tu a l in t e g r a t i o n  a t  a  h ig h e r  l e v e l ,  i t  was co n sid e red  th a t  i t  
m ight throw  some l i g h t  on th e  c a u sa l i n t e r a c t io n  betw een n e u ro lo g ic a l d y sfu n c tio n  
and em otional d is tu rb a n c e . In  o rd e r  to  do t h i s  i t  f i r s t  had to  be shown th a t  
c h i ld re n  w ith  m ed ica lly  d iagnosed  n e u ro lo g ic a l im pairm ent drew p la n s  which 
sco red  low er th a n  c h i ld re n  w ith  no known im pairm ent, and th a t  c h i ld re n  w ith  
a  p s y c h ia t r ic  d ia g n o s is  o f  em otional, d is tu rb a n c e  sco red  low er th a n  th o se  
w ith o u t such d ia g n o s is .  In  p r a c t ic e  t h i s  in v o lv ed  in v e s t ig a t in g  the  fo llo w in g  
two g roups.
1 . C h ild ren  w ith  h em ip leg ia , a sub group o f th e  c e r e b ra l  p a l s i e s ,  which i s
a r e s u l t  o f  a le s io n  o r maldevelopment o f th e  b r a in ,  non p ro g re ss iv e
in  c h a ra c te r  and e x is t in g  from e a r l i e s t  ch ild h o o d .
2 . C h ild re n  d e fin e d  a s  m alad ju sted  e i th e r  by a q u e s tio n n a ire  o r r e f e r r e d
to  a C h ild  Guidance C l in ic .
Follow ing th e se  in v e s t ig a t io n s ,  th e  P lan  t e s t  was e v a lu a te d  a s  a 
t e s t  f o r  em o tio n a lly  d is tu rb e d  c h i ld re n  and th e  r e s u l t s  examined to  see  what 
th e y  re v e a le d , i f  a n y th in g , about th e  r e la t io n s h ip  o f  em otional d is tu rb a n c e  
to  n e u ro lo g ic a l d y s fu n c tio n .
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PART ONE; TEST CONSTRUCTION '
C H A P T E R  I  
ITEM SELECTION
INTRODUCTION '
Most c o g n itiv e  t e s t s  a r e  composed o f many ite m s  which a re  sco red  a s  
e i th e r  r ig h t  o r  wrong. These le a d  a u to m a tic a lly  to  t o t a l s  o f  raw s c o re s ,  
which a re  th e n  s ta n d a rd iz e d  i n  term s o f  m ental ages o r  s ta n d a rd  s c o re s .  Group 
in te l l ig e n c e  t e s t s  w ith  a  sm all age range depend m ain ly  on th e  in c re a s in g  
com plex ity  o f  t h e i r  item s to  d is c r im in a te  betw een b r ig h t  and d u l l  c h i ld re n  and 
a re  composed o f  a  d e l ib e r a te  m ix tu re  o f  easy  and d i f f i c u l t  ite m s , acco rd in g  
to  th e  req u irem en ts  o f  th e  ta s k  fo r  which th e  t e s t  i s  b e in g  conducted .
The o ld e r  in d iv id u a l  in te l l ig e n c e  t e s t s ,  which can be used  over much 
w ider age ra n g e s , such a s  th e  S ta n fo rd -B in e t (Terman and M e r r i l l ,  I 961) a re  
a l s o  composed o f  item s  and some depend on in c re a s in g  com plex ity  o f  th e  same 
ta s k ,  b u t most o f  th e  item s a re  based  on th e  e f f e c t  o f  m a tu ra tio n , such th a t  
an  in c re a s in g  p e rce n tag e  o f  c h i ld re n  g e t them r ig h t  a s  th ey  g e t o ld e r .
A d i f f e r e n t  ty p e  o f  t e s t  i s  one where a s in g le  ta s k  i s  a s se s se d  on 
a v a r ie ty  o f  ite m s , a l l  o f  which show an  in c re a s in g  p e rce n tag e  o f su ccess  
w ith  ag e . Such a t e s t  i s  Goodenough*s Draw-a-Man (DAM), which H a rr is  
re s ta n d a rd iz e d  in  I 963* Here one p ro to c o l i s  sco red  on 73 ite m s , each one 
be in g  v a l id a te d  on i t s  c a p a c ity  to  show a r e g u la r  and ra p id  in c re a s e  w ith  age, 
th e  r e s u l t in g  t o t a l  sc o re  b e in g  exp ressed  a s  a s ta n d a rd  s c o re .  As th e  P lan  
t e s t  belongs to  t h i s  ty p e  in  th a t  th e re  i s  one p ro to c o l  th a t  w i l l  have to  be 
sco red  on a  v a r ie ty  o f  ite m s , i t  i s  w orth lo o k in g  a t  th e  e v o lu tio n  o f  th e  
DAM t e s t .
The e a r ly  p e rio d  o f  in v e s t ig a t io n  in to  c h i ld r e n 's  a b i l i t y  to  draw a 
human f ig u re  came f i r s t  a t  th e  end o f th e  19th  C entury  and was i n  term s o f  
broad  d e s c r ip t iv e  c a te g o r ie s ,  th e  com plexity  and accu racy  o f  which in c re a se d  
w ith  ag e . T h is cu lm inated  in  th e  p u b lic a t io n  o f  B u r t 's  developm ental s ta g e s  
i n  1921, when he d isc e rn e d  7 s ta g e s .  T h is was fo llo w ed  in  1926 by Goodenough's 
d em o n stra tio n  th a t  development i n  c h i ld r e n 's  draw ings o f  a  man cou ld  more 
e f f e c t iv e ly  be ex p ressed  i n  term s o f  p o in ts  fo r  in d iv id u a l  ite m s , which when 
summed to g e th e r  cou ld  be g iv en  a s  an  age sc o re , so fo llo w in g  th e  example 
s e t  by th e  SB, T h is  was th e n  ta k e n  one s te p  f u r th e r  by H a r r is ,  who, when 
se e in g  th e  advan tages o f  th e  s ta n d a rd  sco re  in  in t e l l ig e n c e  t e s t s ,  in c re a se d  
th e  sc o ra b le  item s i n  th e  draw ing o f  a man and ex p ressed  th e  t o t a l s  a s  
s ta n d a rd  s c o re s .
A nother v isuo -m oto r t e s t ,  th e  Bender G e s ta l t  (BG) a ls o  passed  
th rough  s im i la r  s ta g e s .  Bender f i r s t  found in  1936, th a t  c h i ld r e n 's  co p ie s  
o f  W ertheim er's  f ig u r e s ,  i l l u s t r a t i n g  th e  laws o f  *gute g e s t a l t '  showed
■ ' ^2
p ro g re s s iv e  changes acco rd in g  to  age, which cou ld  be c a te g o riz e d  in  s ta g e s .  
P a sc a l and S u t t e l l .  i(1931)th e n  ite m ise d  th e  t e s t  and used  i t  to  d i f f e r e n t i a t e  
c l i n i c a l  groups o f  a d u l t s .  L a te r  in  1963 K oppitz used  th e se  type  o f  s c o re s  
a s  a b a s is  to  d e r iv e  a  p o in t s c a le  fo r  c h i ld re n ,  so  t h a t  th e  p ro to c o ls  could  
be a s se s se d  in  term s o f  age l e v e l s .  *
From th e se  r e s u l t s  i t  m ight seem th a t  th e  c o n s tru c t io n  o f s c a le s  fo r  
th e  measurement o f  c h i ld r e n 's  p ro to c o ls  m ight be s im p le , bu t an  e s s e n t i a l  
s te p  i s  th e  ch o ice  o f  item s and t h e i r  v a l id a t io n .  S a n tu c c i and G a lifre t-G ra n jo n , 
(1961) a ls o  c o n s tru c te d  a  s c o rin g  system  fo r  th e  BG t e s t  p roducing  item s b ased  
on a p r io r i  l o g i c .  These were no t v a l id a te d ,  b u t when 3^3 p ro to c o ls  o f  
c h i ld re n  from 6 to  l4  y e a rs  were sc o re d , th e  t o t a l  s c o re s  were found to  
in c re a s e  w ith  a g e . When however, th e  a u th o r  h as  used  i t  w ith  c e re b ra l  p a ls ie d  
c h i ld re n  w ith  a  known v isuo-m oto r d i f f i c u l t y ,  t h e i r  sc o r in g  d id  no t r e v e a l  
i t  i n  th e  way th a t  K o p p itz 's  d id , which in d ic a te d  th e  need fo r  item  v a l id a t io n  
i f  th e  t e s t  i s  to  be t r u l y  e f f e c t iv e .  Moreover i t  showed th a t  however lo g ic a l  
th e  item  m ight b e , i t  would n o t n e c e s s a r i ly  have any c l i n i c a l  s ig n if ic a n c e .
Thus th e  e v o lu tio n  o f  bo th  th e se  t e s t s  went from  a  p re lim in a ry  s ta g e  
o f  b road  c a te g o r iz a t io n  to  one o f i te m iz a t io n ,  which su g g ested  th e  same 
s ta g e s  m ight be found i n  th e  c o n s tru c t io n  o f th e  P la n  t e s t .  The f a i l u r e  
o f  th e  S an tu c c i and G a lif re t-G ra n jo n  a ls o  gave a  w arning th a t  a l l  item s 
sc o re s  a re  n o t e f f e c t iv e  i n  d is c r im in a tin g  c l i n i c a l  g roups, even i f  
s ta n d a rd is e d .
SAMPLE
C r i t e r i a
1 .  I n  o rd e r  to  keep th e  ta s k  a s  un iform  a s  p o s s ib le ,  i t  was decided
to  choose a re a s  where th e  c h i ld re n  l iv e d  i n  houses r a th e r  th a n  f l a t s .  I n  
a d d i t io n  i t  was co n sid e red  d e s ira b le  t h a t  th e  houses drawn shou ld  p re s e n t 
about th e  same degree o f d i f f i c u l t y  and be ty p i c a l  o f  th e  co u n try  a s  a  w hole, 
such a s  th e  sem i-de tached  house b u i l t  in  g re a t  numbers from 1930#
2 , In  o rd e r  t h a t  th e  c h i ld re n  should  be a s  r e p r e s e n ta t iv e  as  p o s s ib le
sch o o ls  shou ld  be chosen i n  w hich :-
a )  th e  so c io  economic c la s s e s  were l i k e l y  to  be th e  same a s  th e  
R e g is t r a r  G e n e ra l 's .
b ) th e  d i s t r i b u t io n  o f  in te l l ig e n c e  shou ld  approxim ate to  th e  
norm al fo r  th e  a re a  o f South B uckingham shire.
S u b je c ts
C h ild ren  in  two prim ary  schoo ls ,. I _ r : " -  -
' and one secondary  school. . _ _ were chosen because
th e y  were th o u g h t to  conform to  th e  above c r i t e r i a .
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METHOD
A, C o n d itio n s .
C h ild ren  were t e s t e d  i n  t h e i r  own c lassroom s m ostly  s i t t i n g  i n  
t h e i r  own o r  nearby  d esk s , du rin g  th e  Autumn term  o f  1964. The t e s t  took  
about 43 m inutes to  g iv e  so t h a t  i t  was p o s s ib le  to  t e s t  fo u r c la s s e s  a  day, 
two i n  th e  m orning, one b e fo re  and one a f t e r  b re a k , and two in  th e  a f te rn o o n , 
a g a in  one b e fo re  and one a f t e r  b re a k . Having in tro d u c e d  th e  t e s t e r  to  th e  
c l a s s ,  th e  te a c h e r  u s u a lly  l e f t  th e  room.
B« M a te r ia ls .
The c h i ld re n  had n o th in g  on t h e i r  desks ex ce p t th e  m a te r ia ls  needed,
p ap e r, p e n c i ls  and ru b b e rs . R u le rs  were n o t a llo w ed . A b lackboard  was
needed fo r  th e  t e s t e r .
C, P ro ced u re .
1 . In tro d u c t io n
a )  The t e s t e r  was in tro d u c e d  to  th e  c l a s s  by th e  te a c h e r  a s  an  e d u c a tio n a l 
p s y c h o lo g is t ,  who was s tu d y in g  th e  way in  w hich c h i ld re n  o f  d i f f e r e n t  
ages drew p la n s .
b )  In  o rd e r  to  a l la y  any a n x ie ty ,  i t  was em phasized th a t  a l l  draw ings were 
a c c e p ta b le  and th a t  th ey  were n o t going to  be marked r ig h t  o r wrong,
so t h a t  i t  was n o t a measure o f  t h e i r  a b i l i t y .
c )  In  o rd e r  to  f o r e s t a l l  p o s s ib le  com pla in ts  from p a re n ts ,  i t  was em phasized
th a t  th e  t e s t e r  was lo o k in g  a t  how th e  c h i ld re n  drew a p la n , no t what
k in d  o f  house th e y  l iv e d  in .
2 . S e a tin g .
To reduce copying c h i ld re n  were sp read  over th e  a v a i la b le  space a s  
w idely  a s  p o s s ib le .
3 . M a te r ia ls .
P ap er, p e n c i ls  and ru b b e rs  were d is t r i b u te d  and desks were in sp e c te d  
to  see  t h a t  r u l e r s  and books had been pu t away.
4 . I d e n t i f i c a t i o n  D ata .
The c la s s  was asked to  pu t th e  fo llo w in g  in fo rm a tio n  on th e  to p  
o f  t h e i r  p ap ers
a )  Name, age , c la s s  and ad d ress  in  th e  l e f t  hand c o rn e r .
b ) Whether th e y  l iv e d  i n  a house, f l a t ,  bungalow, m a iso n e tte  o r caravan  
in  th e  m idd le .
c )  The d a y 's  d a te  w r i t te n  in  numbers, w ith  t h e i r  d a te  o f b i r t h  underneath  
in  th e  r ig h t  hand c o rn e r . C h ild ren  over 9 y e a rs  were shown how to  
s u b tr a c t  th e  l a t t e r  from th e  form er to  g ive  t h e i r  ex ac t ag e .
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5# S p e c if ic  in s t r u c t io n s  on p la n  drawing
a )  " I  want you to  draw a p la n  o f  your house , I  on ly  want th e  g ro u n d -f lo o r . 
Im agine th a t  you a re  a b i r d  and a re  lo o k in g  s t r a i g h t  down on to p
o f  i t .  Imagine th a t  you have ta k en  away th e  ro o f  and th e  bedrooms, 
so t h a t  you can see  th e  g ro u n d -f lo o r . I  want you to  show me where 
th e  k i tc h e n  i s ,  th e  h a l l ,  th e  s t a i r s ,  th e  d in ing-room , th e  s it t in g - ro o m  
( lo u n g e , liv in g -ro o m , fron t-ro o m ) and any o th e r  rooms you have. Show ■ 
me where th e  doors and th e  windows a r e .  Put th e  name o f  th e  rooms 
in to  your p la n ."
b ) A ll  th e  names o f  th e  p a r ts  o f  th e  house re q u ire d  were w r i t t e n  on 
th e  b la c k b o a rd .
c ) An o p p o r tu n ity  was g iven  to  th e  c la s s  to  a sk  q u e s tio n s  abou t th e  
n a tu re  o f  a  p la n  and f u l l  v e rb a l  answ ers were g iv en , b u t no 
i l l u s t r a t i o n s .
6 .  P re v e n tio n  o f  Copying,
To e l im in a te  t h i s  every  a l t e r n a t e  c h i ld  began by drawing a  p la n  
and th e  o th e rs  a  man. Each c h i ld  co n tinued  w ith  th e  a l te r n a t e  ta s k  when 
th e y  had f in is h e d  th e  f i r s t  one. As soon as  th e y  had f in is h e d  b o th  
ta s k s ,  t h e i r  pap ers  were checked and c o l le c te d ,  and th e y  took  ou t a  book 
to  re a d .
7 . Checking,
Each paper was in sp e c te d  to  make su re  t h a t  a l l  n ece ssa ry  p a r ts  
o f  th e  p la n  were la b e l le d  and no spaces l e f t  u n id e n t i f ie d ,  so th a t  th e y  
cou ld  be sco red  l a t e r .  I f  e s s e n t i a l  p a r t s  were com ple te ly  m iss in g , such 
a s  doors o r windows, th e  om ission  was p o in te d  ou t once and a  chance g iven  
fo r  t h e i r  i n s e r t io n .
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DEVELOPMENT OF THE SCORING SYSTEM
The s c o r in g  system  evolved in  an e m p ir ic a l , . in d u c tiv e  manner#
An a ttem p t was f i r s t  made to  c a te g o r iz e  acco rd in g  to  age and th en  to  s e le c t  
item s which seemed to  change w ith  ag e . The item s were on ly  r e ta in e d  i f  
th e y  s a t i s f i e d  th e  c r i t e r i a  o f  a r e g u la r  and r a p id  in c re a se  w ith -ag e  in  th e  
p e rce n tag e  o f  c h i ld re n  sc o r in g  i t  c o r r e c t ly .
Three s c o rin g  system s were evolved i n  t h i s  way u n t i l  th e  fo u r th  and 
f i n a l  system  was found. Two o th e r  c r i t e r i a  were th e n  used to  d isc o v e r  i f  
th e  p e rce n tag e  appearance o f  an item  showed a r e la t io n s h ip  to  g e n e ra l 
i n t e l l ig e n c e ,  and i f  su ccess  o r f a i l u r e  on an  item  i n  a p a r t i c u la r  c h i ld  
was r e l a t e d  to  h is  t o t a l  sco re  on th e  t e s t .
For each sc o r in g  system  th e  method, r e s u l t s  and changes i n  item s
a re  reco rd ed  b r i e f l y ,  fo llow ed  by th e  s c o r in g  system  used  and ta b le s  showing 
th e  p e rcen tag e  occurrence  o f  th e  item s a t  each age l e v e l ,
FIRST SCORING SYSTEM
When th e  p ro to c o ls  were a rran g ed  in  y e a r ly  age groups i t  became
obvious t h a t  w h ile  v e ry  few sev en -y ea r o ld s  had th e  s l i g h t e s t  id e a  about
how to  draw a p la n , and cou ld  on ly  draw p ic tu r e s  o r  v e r t i c a l  s e c t io n s  o f 
h o u ses , most o f th e  te n -y e a r  o ld s  cou ld  make some a tte m p t, even i f  not 
com ple te ly  a c c u ra te .  I t  was n o tic e d  i n  p a r t i c u l a r  th a t  th e  s t a i r s  and 
doors seemed to  c re a te  a d d i t io n a l  d i f f i c u l t y  and were w orthy o f  b e in g  
sco red  i n  t h e i r  own r i g h t ,  T iventy-five item s were made in  t h i s  way and 
288 p ro to c o ls  from c h i ld re n  aged from 7 to  10 y e a rs  were sc o re d ,
V/hen th e  p e rce n tag es  o f c h i ld re n  p a ss in g  each  item  a t  s ix  monthly 
i n t e r v a l s  were c a lc u la te d  (T able 1#1) i t  was seen  th a t  a l l  item s were 
u s e fu l  excep t 1 and 2, In s id e  house and Rooms in d ic a te d ;  11 and 12, 
v a r io u s  ty p e s  o f  s t a i r s  and 23 A ty p ic a l p la n . Item s 1 and 2 were lOO^ o 
p re s e n t ,  item s 11 , 12 and 23 r a r e l y  appeared  and showed no developm ent.
I t  was dec ided  to  d is c a rd  23, b u t 1 and 2 were r e ta in e d  because i t  was 
though t th e y  might be more d is c r im in a t in g  w ith  younger c h i ld re n ,  and 11 
and 12 were amalgam ated.
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1 . I n s id e  house .
FIRST SCORING SYSTEM
5» A ll rooms sep a ra ted .
■ploor*
kiWntf,
t
“ns;?"»
hftJi ^
Ishtnr-A
1
dinina Ir«ttwn  ^1
floOf 1
lw.n*»r/
2 . Rooms in d ic a te d .
wm«iûy^
6 . H a ll  l i n k in g  a l l  room s.
f ko bVmj
3 . Some h o r iz o n ta l  rooms
a n  ,
p m
Fà»ïï
4 . A ll h o r iz o n ta l  rooms.
7 . Some w a lls  common.
liv ingroom
8 . A ll  w a lls  common.
\ a
r o o r f i
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9* O u tside  w a ll p re se n t i n  
h o r iz o n ta l  p la n .
13* S ta i r s  in d ic a te d  from a  s id e  view .
10. O u tside  w a ll a fu n c tio n  o f  
in s id e .
j  k îrtv»fer> h e iH
/
I iv io e j
-r ro o v fi 1— 
vyj»vi ow
l 4 .  S t a i r s  in d ic a te d  from a  s id e  view.
H
11 . S t a i r s  in d ic a te d  from a  s id e  
v iew .
15* S ta i r s  in d ic a te d  from a  f ro n t  
view .
12. S t a i r s  in d ic a te d  from a s id e  
v iew .
l 6 . S t a i r s  in d ic a te d  from a  f r o n t  view .
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17* S ta i r s  v e r t i c a l  a lth o u g h  s te p s  
in d ic a te d  c o rre c tly *
21* H a ll c o r r e c t ly  in te g ra te d ,
ro o m
n .
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23* Door in d ic a te d  a s  a  h o r iz o n ta l  
s e c t io n .
24 . P ro p o rtio n s  o f  rooms c o r r e c t .
20 , S ta i r c a s e  c o r r e c t ly  in te g r a te d ,  23 . A ty p ic a l p la n .
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SECOND SCORING SYSTEM
The number o f  item s was th e n  expanded to  34 by adding new item s to  
ex p ress  i n  more d e t a i l  th e  development o f  th e  r e p re s e n ta t io n  o f  depth i n  
v e r t i c a l  ho u ses , o f  th e  p ro g re s s iv e  d e l in e a t io n  o f  th e  h o r iz o n ta l  sp ace , o f  
in c re a s in g  competence o f  in te g r a t in g  th e  o u ts id e  w a ll w ith  th e  i n t e r i o r  and 
th e  d i f f e r e n t  ty p e s  o f  v e r t i c a l  and h o r iz o n ta l  s t a i r s .
The p e rce n tag e  occu rrence  o f  th e  item s was a g a in  ca l.cu la te d  and Table 
1 .2  in d ic a te d  th a t  some item s s t i l l  d id  no t show c l e a r  t r e n d s ,  p a r t i c u la r ly  th e  
s t a i r s #  M oreover, i n  th e  cou rse  o f  s c o rin g  i t  was found n ece ssa ry  to  improve 
th e  item s i n  many ways i n  o rd e r to  p rov id e  an  a d eq u a te , f in e ly  d i f f e r e n t i a t e d  
number from w hich to  e x t r a c t  th e  f i n a l  s e le c t io n .  I t  was th e n  decided  to  
develop  th e  T h ird  S co rin g  System i n  th e  fo llo w in g  way:
a )  In c re a se  th e  s iz e  o f  th e  sam ple, so t h a t  i t  was more l i k e l y  to  in c lu d e  
a l l  p o s s ib le  re n d e r in g s  o f  an  ite m .
b ) Adopt an  e x p l i c i t  c a te g o r iz a t io n  o f  item s so t h a t  any new v a r ia t io n  cou ld  
e a s i ly  be added a s  i t  o ccu rred . •
c )  Make th e  item s more o b je c tiv e  by re p la c in g  th e  so m e /a ll ty p e  by numbers 
o r  p e rc e n ta g e s .
d) Make item s more in dependen t, such  a s  by ju d g in g  th e  connectedness • 
o f rooms i r r e s p e c t iv e  o f  th e  o u ts id e  w a ll o r th e  h o r iz o n ta l  s t a i r s  
i n  th e  te rm s o f  t r e a d s  and s t a i r c a s e  s e p a ra te ly .
e ) D efine item s such a s  numbers o f  doors and windows o r  p ro p o rtio n s  
i n  term s o f  th e  in t e r n a l  c o n s is te n c y  o f  th e  draw ing .
f )  Add item s  which would ex tend  th e  upper ago ra n g e , such a s  numbers 
o f  doors and windows, ty p e  o f  windows, p ro p o r tio n s ,  absence o f any 
unaccounted fo r  space o r  v e r t i c a l  w a lls ,  cupboard o r space under th e  
s t a i r s ,  double l i n e s  fo r  w a lls  and q u a l i ty  o f  l i n e s  and a n g le s  i n
. draw ing.
As a  r e s u l t  o f  th e se  changes th e  T h ird  S co ring  System was evolved 
o f  122 i te m s .
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SECOKD SCORING SYSTEM
1 • P ic tu r e  o f  th e  o u ts id e
2 . O u tside  and in s id e  shown 
sim u ltaneously#
P ic tu r e  o f  in s id e .
6 # As fo r  5* b u t w ith  an o u ts id e  w a ll 
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12. Some walls common
13 . A ll  w a lls  common
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a s id e  view
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a s id e  v iew .
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22 . V e r t ic a l  s t a i r s  in d ic a te d  
from a  f ro n t  view .
29 .  S t a i r s  c o r r e c t ly  in te g ra te d  with, 
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s e c t io n .a I
24. O blique s t a i r s  w ith o u t t r e a d s .
31 . Windows c o r r e c t
23* ■ O blique s t a i r s  w ith  t r e a d s .
32 . H a ll in te g r a te d  c o r re c t ly .
26 . H o r iz o n ta l r e c ta n g u la r  s t a i r s .
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27 . H o riz o n ta l r e c ta n g u la r  s t a i r s  
w ith o u t t r e a d s .
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33* P ro p o rtio n s  o f  rooms c o r r e c t .
28 . H o riz o n ta l re c ta n g u la r  s t a i r s  item s c o r re c t ,
w ith  t r e a d s .
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THIRD SCORING SYSTEM
T his sc o r in g  system  o f  122 item s , was g iv en  to  1,230 c h i ld re n  
aged betw een 6 y r s  6 mths and l4  y r s  6 mths# I t  was hoped th a t  t h i s  
la rg e  poo l o f  item s would cover most o f th e  ways i n  which c h i ld re n  
drew p la n s ,  and by e n la rg in g  th e  sample i t  would in c re a s e  th e  chances 
o f  id io s y n c r a t ic  p la n s  ap p ea rin g  and a ls o  confirm  common tr e n d s .
P ro to c o ls  were th e re fo re  sco red  and p e rce n tag es  o f c h i ld re n  
p a ss in g  a t  s ix  monthly in t e r v a l s  c a lc u la te d  (Appendix l a ) .  Modes, 
m edians, upper and low er q u a r t i l e s  were a ls o  found to  g iv e  a d d i t io n a l  
in fo rm a tio n  about th e  p o s s i b i l i t y  o f  p a r a l l e l  developm ent i n  some o f 
th e  ite m s , p a r t i c u la r ly  i n  th o se  which appeared  in  young c h i ld re n  b u t 
d isap p ea red  i n  o ld e r  c h i ld re n  (Appendix I b ) .  Graphs were drawn to  
a id  s e le c t io n  by in s p e c t io n , b u t have no t been in c lu d e d  h e re .
I t  was decided  th a t  item s should  be:
1 . R e ta in ed  i n  t h e i r  p re se n t form i f  th e y  showed a re g u la r  and 
f a i r l y  ra p id  in c re a s e  w ith  age i n  th e  p ercen tag e  o f  c h i ld re n  
g a in in g  th e  s c o re .
2 . Amalgamated i f ,  when th e y  belonged to  th e  same c a te g o ry , they  
showed p ro g re s s iv e  changes in  sc o re s  w ith  age , had th e  same • 
modes, medians and q u a r t i l e s  su g g es tin g  p a r a l l e l  developm ent, 
b u t were used  by few c h i ld re n .
3 . D iscarded  i f  th e  p e rce n tag es  o f  c h i ld re n  s c o rin g  on them 
d e c lin e d  w ith  age , o r th e  modes, medians and q u a r t i l e s  o f  a 
s e r i e s  o f  item s showed confused o rd e r , o r i f  th e re  were few 
c h i ld r e n  s c o rin g  on th e  ite m s .
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■ THIRD SCORING SYSTEM
MAIN STRUCTURE
VERTICALITY VERSUS HORIZONTALITY 
A VERTICAL
1 « A ll p la n  v e r t i c a l
2 . A ll  p la n  v e r t i c a l  w ith  f lo o r  la b e l le d
3» 1% to  2h% h o r iz o n ta l
4 . 25% to  49% h o r iz o n ta l
B HORIZONTAL
1 . 50^  ; 'h o r tz o i\ td l
2 . 51% to  74% h o r iz o n ta l
3 . 75% to  99% h o r iz o n ta l
4 . A ll  p la n  h o r iz o n ta l
T h is  s c o r in g  was e la b o ra te d  in  t h i s  way to  d isc o v e r  th e  most 
u s e f u l  c a te g o r ie s ,  th o se  based  on bands w ith  mid p o in ts  a t  
12 . 5 , 37«5 e t c .  o r ta k in g  th e  50tb ^  a s  a  cu t o f f  p o in t .
A VERTICAL PLANS
P la n s  l e s s  th a n  50% h o r iz o n ta l
a .  Roof a b se n t
b .  Chimney ab sen t
c .  U p s ta ir s
1 P re se n t 2 D oubtfu l
d . P lane  o f  o u ts id e  w a ll absen t
1 CP/o 2 25% 3
3 A bsent 
4 75% 5 100%
F lo o r
1 F lo o r ab sen t 2 F lo o r named o r  3 F lo o r dem arcated
s e l f  ev id en t and named .
f .  Depth
1 No dep th 2 Some in d ic a t io n  3 Depth in d ic a te d  
o f  depth  and rooms o u tl in e d
n n _
I
rtotv*
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O uter w a ll
1 Enclosed in  o u ts id e  w a ll w ith  la rg e  
a re a s  o f u n id e n t i f ie d  space in s id e
2 Enclosed in  o u ts id e  w a ll w ith  l i t t l e  
u n id e n t i f ie d  space in s id e
tLULdeutiFLcdl
5 E nclosed  i n  o u ts id e  w a ll w ith  no ^
space in s id e
roo»o
f lo o v »  _
XWeJM
floor.
'PhtY'
y
B HORIZONTAL PLANS
P lan s  a t  l e a s t  ^0^ h o r iz o n ta l .  They may o r may no t have an  o u te r  
w a ll
a .  , CONNECTEDNESS OF ROOMS
The rooms a re  counted a s  connected i f  any p a r t  o f  them touches 
a n o th e r  room, even i f  th e  b o u ndaries o f  th e  rooms a re  inco m p le te ,
1 No rooms connected  2  Some rooms connected  3 A ll  rooms connected
b .  COMMONALITY OF WALLS
1. No Common W alls 2 , One common w a ll
K»>th<n
roâhp>
Ki*i)xn
&'TT »v\fc
3 . More th a n  one common 
w a ll b u t incom plete
4 . A ll w a lls common
roOKVn
atvdy 1
OUTER WALL
1. No o u ts id e  w a ll
3 . O uter w a ll common to  
rooms b u t v e r t i c a l
roob^ r'
2 . O uter w a ll s e p a ra te
i i n
4 , V/o -  2.^ % o f  o u te r  w a ll 
common w ith  i n t e r i o r
t&Ct
rm
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OUTER WALL (C ontinued)
5» 269  ^ -  49^  o f  o u te r  w a ll 
common w ith  i n t e r i o r
tr\
7* -  74^ . o f  o u te r  w a ll
common w ith  i n t e r i o r
9* 1^ % -  99^ o f  o u te r  w a ll 
common w ith  i n t e r i o r  •
6 , Q^P/a o f o u te r  w a ll common 
w ith  i n t e r i o r
ro^ v»-»
8# 75^ o f  o u te r  w a ll common 
w ith  i n t e r i o r
10, O uter w a ll  com plete ly  
common w ith  i n t e r i o r
d . PROPORTION OF ROOMS
Length o f room must 
n o t be g r e a te r  th a n  
tw ice  b re a d th
f .
K itchen  must no t be T o i l e t t e  o r  cloakroom
la r g e r  th a n  l a r g e s t  must no t be g re a te r
l i v in g  room th a n  h a l f  o f  k itc h e n
hv%n.g r*oQvn
Vi e»l 1 kiVcVic.n
m i L -
HALL
1• H a ll  p re se n t
ftitrvng 
roo m
d m  mg 
rooim
m i l
ki Vc-V»c.Vï
3* Any two w a lls  c o r re c t
W»^ c>>en
h
Ü
•QvVtm^
foom
5* Four w a lls  c o r re c t
jm r
k»tocVM.n
1
hall VoiltH
h .
2 . One end w a ll c o r r e c t
KiW
4 , Any th r e e  w a lls  c o r re c t
U su a lly  n e a r ly  c o r re c t  except 
fo r  s t a i r c a s e
U.*»V£>»m
V«a\ I
Vtyvmg voom
PROPORTION OF HALL
P ro p o r tio n  re a so n a b le . Not g r e a te r  th a n  h a l f  w id th  o f  l a r g e s t
room,
I I  STAIRS
VERTICALITY VERSUS HORIZONTALITY 
A V e r t ic a l  S ta i r s  
B H o r iz o n ta l i ty  o f s t a i r s  d o u b tfu l 
C H o riz o n ta l s t a i r s
20
A VERTICAL STAIRS
1a .
2a .
3 a .
4 a .
3 a .
6a .
c voo
I I
b .
b .
b .
b .
X
C3Oa
C3
B HORIZONTALITY OF STAIRS DOUBTFUL 
Scored a s  below .
d .
d .
U e .
HORIZONTAL STAIRS 
a .  O u tlin e  o f S ta i r c a s e  
l a .  O u tside  house b . No o u t l in e c .  Minimal o u t l in e
1 space
L
—' £
2a .  O u tlin e  v/avey b . S id es  s t r a i g h t  c .  S ides curved
I
g
3 . One s id e  c o r re c t 4 . Two s id e s  c o r re c t
h«%\|
3a .  Upper l im i t  
c o r r e c t
b . Lower l im i t  
c o r r e c t
6 . Three s id e s  
c o r re c t
K . t t h
U  v » n g
r o o m room
zz
z: hvingVObVri
k«r<\i-er
7. C om pletely
c o r re c t
I  w i n g
r o o m — *
W o l I J
8 .  Width i n  p ro p o r tio n .
(Less th a n  a  t h i r d  o f  w idth o f 
l a r g e s t  room)
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b .  TREADS
1a. No tr e a d s b .  D iagonal 
l i n e s
0 . Inadequate  symbol
0
oo
c
2a .  Only t r e a d s  2b . Pyramid 2c .  C o rrec t b u t rough ly  drawn
3 a . T reads to o  deep b . T reads to o  sh a llo w . C. T reads grouped
m m L _
4 . T reads alm ost c o r re c t  
b u t uneven
3« T reads c o r r e c t ,  even ly  spaced 
I f  3 c o iT é c t, co n s id e r  6 and ^
tun
6 . T reads c o r re c t  and w ith. 7 . No, o f  t r e a d s  p o s s ib le ,  
c o r r e c t  p ro p o rtio n  l e s s  th a n  20
SPACE BELOW STAIRS INDICATED
1 Some space 
in d ic a te d
2 Space c l e a r ly  
in d ic a te d
3 At l e a s t  some 
space in d ic a te d
tan
I I I  DOORS ■ '
A -NUMBER OF DOORS
1 .  One door
2 . Two doors
3* Tiiree doors .
4 .  A ccess to  a l l  rooms
B TYPES OF DOORS
1 . V e r t ic a l  p ic tu r e  o f doors 2 . V e r t ic a l  p ic tu r e  o f  door fram es
3 . Some poor and some f a i r  
doors ..
4 . A ll  f a i r  doors
_ D _  J = i g -
3 . Some good and some f a i r  
doors
6 .  A ll  doors c o r r e c t
7 . A ll  doors c o r r e c t ,  a l l  th e  same s iz e  and i n  p ro p o r tio n . 
No more th a n  -J o f th e  w idth  o f  th e  l a r g e s t  room, o r  l e s s  
th a n  T o f  th e  w idth  o f th e  k i tc h e n .
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IV WBIDOWS 
A NUMBER OF WniDOWS •
1 « One window
2 . Two windows 
3* Three windows o r more
4 . A ll  rooms w ith  a  window
B TYPES OF WINDOWS
1 ,  Window a s  a v e r t i c a l  
p ic tu r e
f f l
3# Some poor and some f a i r  
windows
2 . Windows may be v e r t i c a l  o r 
h o r iz o n ta l  s e c tio n s
r=L
4# A ll f a i r  windows ' 
__
3 . Windows n e a r ly  c o r re c t D. A ll  windows c o r re c t
4-
V UNACCOUNTED FOR SPACE AND VERTICAL WALLS 
A No unaccounted  fo r  space 
B No v e r t i c a l  w a lls
C N e ith e r  unaccounted fo r  space o r v e r t i c a l  w a lls
VI NUMBER OF PROPORTIONS CORRECT
1 . One p ro p o r tio n  c o r re c t
2 . Tifo p ro p o r tio n s  c o r re c t  
3* Three p ro p o r tio n s  c o r re c t
4 . Four p ro p o r tio n s  c o r re c t  
3" F ive  p ro p o r tio n s  c o r re c t
V II DOUBLE LINES FOR WALLS
1 • _Some w a lls  drawn w ith  double l i n e s
2 . A ll  w a lls  drawn w ith  double l i n e s
3 . At l e a s t  some w a lls  drawn w ith  double l i n e s
V III  QUALITY OF DRAWING
1 • At l e a s t  h a l f  th e  l i n e s  a re  s t r a i g h t  and two o f  th e  co rn e rs  
o f  th e  o u te r  w a lls  a re  r ig h t  a n g le s .
No c r e d i t  C re d it
3 E F 1 3 Ü 7
2 . A ll l i n e s  s t r a i g h t  and p a r a l l e l .
kittJherv
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RESULTS INDICATING V/HICH ITEMS SHOULD BE RETAINED OF THIRD SCORING SYSTEM 
(See p ercen tag es  i n  Appendix l â  and modes, medians and q u a r t i l e s  in  Appendix Ib )
I  MAIN STRUCTURE
V e r t i c a l i t y  V ersus H o r iz o n ta li ty
I t  was found th a t  i t  v/as no t n ece ssa ry  to  r e t a i n  th e ' s ix  q u a n t i ta t iv e ly  
g raded  item s  because th e  m a jo rity  o f  c h i ld re n  drew e i th e r  v e r t i c a l  o r  
h o r iz o n ta l  p la n s .  For th e  v e ry  few who d id  sco re  i n  th e  m idd le , i t  was 
p o s s ib le  f o r  th o se  whose p la n s  had ^ /o  o r  more o f  t h e i r  rooms h o r iz o n ta l  to  
be c l a s s i f i e d  a s  h o r iz o n ta l  and th o se  whose p la n s  had l e s s  th a n  30^  o f  t h e i r  
rooms h o r iz o n ta l  to  be c l a s s i f i e d  a s  v e r t i c a l .  I t  was th e re fo re  decided  to  
c l a s s i f y  th e  p la n  a s  e i th e r  v e r t i c a l  o r  h o r iz o n ta l  and a l l o t  a  sco re  i f  
h o r iz o n ta l ,
A ■ VERTICAL PLANS .
a .  Roof Absent
T h is  item  showed a  s tead y  in c re a se  w ith  age and was r e ta in e d ,
b . Chimney Absent
T his item  a ls o  showed a  s te a d y  in c re a s e  w ith  age and was r e ta in e d ,
c .  U p s ta ir s  Absent
item  1 d ecreased  w ith  age and was d is c a rd e d . Item  2 was used by few
c h i ld r e n  and a ls o  d isc a rd e d . Item  3 showed a s te a d y  in c re a se  i n  p e rce n tag e
o f  su c c e sse s  and was r e ta in e d ,
d . V e r t ic a l  P lane o f  O utside W all Absent
Item  1 d ecreased  w ith  age and was d is c a rd e d . Item s 2 , 3 and 4 were
r a r e l y  used  and a ls o  d is c a rd e d . Item  3 showed a  s te a d y  in c re a s e  i n  p ercen tag e
o f  su c c e sse s  w ith  age and was r e ta in e d ,
e .  F lo o r
Item  1 d ecreased  w ith  age and was d is c a rd e d . Item s 2 and 3 were 
amalgamated because th e y  bo th  showed an in c re a s e  w ith  age and th e re  was no 
d if f e re n c e  i n  t h e i r  modes, medians and q u a r t i l e s ,  which su g g ested  th ey  were 
m easuring p a r a l l e l  developm ent,
f .  Depth
Item  1 was d isca rd e d  because i t s  appearance d ecreased  w ith  age and 
item  2 was d isc a rd e d  because i t s  use d id  no t change w ith  ag e . Item  3 was 
th e  most im p o rta n t, showing an  in c re a s in g  a p p re c ia t io n  o f  how to  re p re s e n t 
dep th  and v/as th e re fo re  r e ta in e d .
■ ■ ■ .
g . O u ter W all
Item  1 was d isc a rd e d  because th e r e  was no change w ith  a g e . Item  2 
showed a  s te a d y  in c re a s e  w ith  a g e ,b u t was on ly  m eaningful when i t  a p p lie d  to  
v e r t i c a l  p la n s .  V arious a s p e c ts  o f  t h i s  sco re  were used  in  o th e r  ways w ith  
h o r iz o n ta l  p la n s .  As t h i s  item  cou ld  no t app ly  to  b o th  v e r t i c a l  and h o r iz o n ta l  
p la n s  i t  was d is c a rd e d , D evelopm entally  i t  was in t e r e s t in g  because i t  
su g g ested  one way th a t  some c h i ld re n  m ight make th e  t r a n s i t i o n  from drawing 
v e r t i c a l  to  th e  h o r iz o n ta l  p la n s ,
B , HORIZONTAL PLANS
a .  C onnectedness o f  Rooms
The modes, medians and q u a r t i l e s  o f  item s 1 , 2  and 3 in c re a s e d  w ith
age i n  th e  expected  d i r e c t io n ;  b u t th e  u se  o f  item  I  d ecreased  w ith  age and
was d is c a rd e d ; item  2 was r a r e ly  used  and a ls o  d isc a rd e d ; w h ile  item  3  
showed a s te a d y  in c re a s e  w ith  age and was r e ta in e d .
b .  Commonality o f  W alls
The modes, medians and q u a r t i l e s  showed an in c re a s e  i n  th e  expec ted  
d i r e c t io n .  Item  1 was d isca rd e d  because i t s  use  d ecreased  w ith  age and 2 and 3 
because  th e y  were r a r e l y  u sed . Item  4 showed a  s te a d y  in c re a s e  and was 
r e ta in e d .
c .  O uter W all
The su c c e ss io n  o f  modes, medians and q u a r t i l e s  showed an  unexpected 
p a t te r n .  Two weak item s 1 and 3 had modes and medians a t  a  h ig h e r  age le v e l  
th a n  item s re c o rd in g  b e t t e r  re sp o n se s . They were used  by few c h i ld re n  and 
were d is c a rd e d . The modes, medians and q u a r t i l e s  were s im i la r  fo r  item s 
4 and 5j and 6 and 7 , b u t even when amalgamated th e y  were used by few 
c h i ld re n  and so were d is c a rd e d , V/hen 8 and 9 were amalgamated fo r  th e  same 
re a s o n , th e y  were used by many c h i ld re n  and showed an  in c re a s e ,  th e n  d ec re a se  
w ith  age which was p robab ly  due to  th e  in c re a s e  o f  item  10 and so  were 
r e ta in e d .  Item  10 ,  o u te r  w a ll com plete ly  common w ith  i n t e r i o r ,  showed a  
s te a d y  in c re a s e  w ith  age and was r e ta in e d ,
d . P ro p o r tio n s  o f  Rooms
T his item  g e n e ra lly  showed a  s te a d y  in c re a s e  w ith  age u n t i l  13 
y e a rs  when i t  dropped a  l i t t l e .  As t h i s  phenomenon was seen  i n  th e  
o th e r  more advanced sc o re s  and i t  was l a t e r  found th a t  grammar sch o o l 
c h i ld re n  d id  b e t t e r  th a n  secondary sch o o l c h i ld re n  on i t ,  i t  was 
r e ta in e d .
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e# H a ll
The item s 1 * 2  and 3 showed l i t t l e  in c re a s e  w ith  age and were r a r e l y  
u sed  so were d is c a rd e d . Item  4 showed an in c re a s e  to  12 ,0  y r s .  when i t  
s t a r t e d  to  f a l l  p robab ly  because c h i ld re n  were by t h i s  tim e s t a r t i n g  to  g e t 
item  5 c o r r e c t .  Item  5 showed a s tead y  in c re a s e  w ith  age u n t i l  14.6 y r s  when 
o th e r  more advanced item s d ec lin e d  to o . Both item s 4 and 5 were r e ta in e d .
f .  P ro p o r tio n  o f  H a ll
T h is  item  showed a  s tead y  in c re a s e  i n  th e  o ld e r  age g roups and was 
used  by a  la rg e  number o f  c h i ld re n ,  so was r e ta in e d .
I I  STAIRS
The la rg e  m a jo rity  o f  c h i ld re n  e i th e r  drew v e r t i c a l  o r  h o r iz o n ta l  
s t a i r s .  As th e  numbers o f  v e r t i c a l  s t a i r s  d ecreased  w ith  ag e , on ly  h o r iz o n ta l  
s t a i r s  were r e ta in e d  a s  an item #
A. VERTICAL STAIRS ; ’
Only item s 2b and 3b were used  e x te n s iv e ly .  I t  seemed from in s p e c t io n  
o f  th e  modes, medians and q u a r t i l e s  th a t  some o f  th e se  ty p e s  o f  s t a i r s  
may be showing p a r a l l e l  developm ent. Much more work o f  lo n g i tu d in a l  development 
would need to  be done b e fo re  such r e p re s e n ta t io n s  cou ld  be u se d . T his ca teg o ry  
was th e re fo r e  e n t i r e ly  d isc a rd e d .
B. STAIRS OF DOUBTFUL HORIZONTALITY
Too few p ro to c o ls  came in to  t h i s  c a teg o ry  and so t h i s  item  was 
d isc a rd e d .
C. HORIZONTAL STAIRS
a .  O u tlin e s  o f  S ta i r c a s e
Item s l a ,  b and c , 2a ,  b and c ,  3 and 4 were r a r e ly  u sed , showed no
c l e a r  p ro g re s s io n  i n  term s o f  modes, medians and q u a r t i l e s  so were d is c a rd e d .
Item  7 showed in c re a s in g  use  w ith  age and so d id  5 a , 5b and 6 when am algam ated. 
They were b o th  r e ta in e d .
b • P ro p o r tio n  o f  S ta i r c a s e
T h is  item  showed a  s tead y  in c re a s e  i n  p e rce n tag es  i n  th e  upper age 
g roups and was r e ta in e d .
c .  T reads
Many o f  th e  item s were s c a rc e ly  used  and showed l i t t l e  
d i f f e r e n t i a t i o n  w ith  a g e . The sequence o f  modes, medians and q u a r t i l e s
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was confused , l a  ?No Treads* ap p ea rin g  most f re q u e n tly  i n  th e  to p  age 
group# Item s l a ,  b % c a%d ?fa,b & o: were d iscarded#  Item s 3a, b ,  c and 4 
w ere amalgamated b e in g  re d e f in e d  a s  *Treads drawn w ith  p a r a l l e l  lin e s* #
Item s 3 , 6 and 7 were a ls o  amalgamated and re d e f in e d  a s  *T reads alm ost o r  
w holly  c o r r e c t ;  equal sp ac in g , a p p ro p r ia te  dep th  and l e s s  th a n  20*-#
d# Space Below S ta i r s  In d ic a te d  /
T h is  was on ly  used by th e  o ld e s t  and most i n t e l l i g e n t  ch ild ren #  As 
no more th a n  Z3% ev er u se  i t ,  i t  was d iscarded#  I t  shou ld  be co n s id e red  i f  
th e  t e s t  were ev e r used  fo r  ad u lts#
I I I  DOORS
A# Number o f  Doors
Most o f  th e  modes, medians and q u a r t i l e s  f o r  th e  item s 1 , 2 , 3  and 4 
had th e  same rank  order#  Item  1 was d isca rd e d  because i t  was used  b y . few 
c h i ld re n  and showed no c le a r  p ro g re s s io n  w ith  age# Item  2 *Two Doors* was 
a l s o  used  by few c h i ld re n  and showed no c le a r  p ro g re s s io n , b u t i t  was 
r e ta in e d  and amalgamated w ith  item  3 i n  o rd e r n o t to  p e n a liz e  c h i ld re n  
l i v in g  i n  houses w ith  on ly  two d o o rs . Item  3 showed a  s tead y  in c re a s e  i n  
p e rc e n ta g e s  w ith  age u n t i l  10 y r s .  and more when c h i ld re n  p robab ly  s t a r t e d  
to  p u t in  a l l  th e  d o o rs . Item  4 'A ccess to  a l l  rooms* always showed th e  
h ig h e s t  rank  o rd e r  and a  s te a d y  in c re a s e  in  p e rce n tag es  i n  th e  upper age 
g ro u p s.
B. Types o f  Doors
The r e s u l t s  showed th a t  th e  tendency fo r  c h i ld re n  to  draw doors a s  
i n  a rc h i te c ts *  p la n s  in c re a se d  i n  th e  o ld e r  age g ro u p s \(I te m  3 + 6 ) a ls o  
*Doors n e a r ly  c o r re c t* ,  (item  3«) Both th e se  were r e ta in e d .  Item s 1 and  2 
'V e r t i c a l  p ic tu r e  o f  door o r  door frame showed a  s te a d y  d ec re ase  and were 
d is c a rd e d , w h ile  item  4 'A l l  doors f a i r ,  o r some good and some poor* showed 
an  in c re a s e  i n  th e  m iddle age groups b e fo re  i t  d e c lin e d , so  was a lso  
r e ta in e d .
C. P ro p o rtio n s  S a t i s f a c to r y  in  C o rrec t Doors
The percentage, o f  c o r re c t  p ro p o rtio n s  on ly  in c re a se d  s l i g h t l y  in  
th e  upper age groups and was r a r e ly  u sed , b u t a s  th e  grammar sch o o l c h i ld re n  
used  i t  more th a n  , th e  secondary  modern c h i ld re n ,  i t  was co n s id e red  to  be  a  
u s e f u l  s c o re .  I n  o rd e r  to  in c re a s e  i t s  scope th e  d e f in i t i o n  was changed 
to  in c lu d e  a l l  doors where w idth  o f  door frame was in d ic a te d  (Item  3)*
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IV WINDOWS
A Numbers o f  Windows
A ll th e  modes, medians and q u a r t i l e s  o f  a l l  th e  item s had th e  same 
ran k  o rd e r  i n  th e  expec ted  d i r e c t io n  w ith  th e  o ld e r  c h i ld r e n  p u t t in g  i n  
more windows. Item  1 showed a d ecrease  i n  appearance i n  th e  o ld e r  age 
groups and was d isc a rd e d . Item s 2 and 3 were amalgamated i n  o rd e r  to  in c lu d e  
houses o f  a l l  s i z e s ,  and item  4 was r e ta in e d  a s  i t  w as.
B Types o f  Windows
The modes, medians and q u a r t i l e s  o f  a l l  th e  ite m s  had p r a c t i c a l ly  . 
th e  same ran k  i n  th e  expected  d i r e c t io n  w ith  item  1 * Window a s  a  v e r t i c a l  
p ic tu re *  lo w est and item  6 *AH windows c o r r e c t  a s  i n  an  a r c h i t e c t s '  plan* 
h ig h e s t .  Item  1 showed a s te a d y  p ercen tag e  d ec rease  a s  th e  age o f  th e  
g roups in c re a s e d  and was d is c a rd e d . Item s 2 , 3 , 4 and 3 appeared  most i n  
th e  m iddle age groups and were r e ta in e d ,  w h ile  item  6 showed an  in c re a se  
i n  th e  upper age groups and was a ls o  r e ta in e d .
V UNACCOUNTED FOR SPACE AND VERTICAL WALLS
A No Unaccounted f o r  Space ,
The p e rcen tag e  appearance o f  t h i s  item  in c re a se d  s te a d i ly  w ith  th e  
age o f  th e  c h i ld re n  and was th e re fo re  r e ta in e d .
E No V ertU «1 /W alls
The p ercen tag e  appearance o f  t h i s  item  a ls o  in c re a se d  s te a d i ly  
w ith  th e  age o f  th e  c h i ld re n  and was a l s o ,r e ta in e d .
C N e ith e r  V e r t ic a l  W alls Nor Unaccounted fo r  Space
T h is  fo llow ed  th e  same p a t te r n  a s  i t s  component ite m s , b u t a s  th e  
modes, medians and q u a r t i l e s  d id  no t in d ic a te  any a d d i t io n a l  d is c r im in a t io n , 
i t  was d isc a rd e d .
VI NUI4BERS OF PROPORTIONS CORRECT
The low er q u a r t i l e s  showed an in c re a s e  o f  age w ith  th e  number 
o f  p ro p o r tio n s  c o r r e c t ,  b u t th e  o rd e r  o f modes, m edians and upper q u a r t i l e s  
was more confused  because  th e  13 y r .  o ld s  d id  b e t t e r  th a n  th e  l4  y r .  o ld s  
on t h i s  ite m . The in c re a s e  o f  p e rce n tag es  w ith  age was s a t i s f a c to r y
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f o r  item s 1 , 2  and 3 and th e y  were r e ta in e d .  Item s 4 and 5 ’Four and 
F iv e  P ro p o rtio n s  c o r r e c t ’ were r a r e l y  u sed , m ainly because  item s I I  C 6 
and I I I ,  B, 7 ’P ro p o rtio n s  o f  t r e a d s  and d o o rs’ were a ls o  r a r e ly  u sed .
As item  I I  C 6 was to  be d isc a rd e d  and th e  d e f in i t i o n  o f  item  I I I  B 7 changed 
to  encompass more p ro to c o ls ,  i t  was decided  to  d is c a rd  item s I I  C & b u t 
r e t a i n  item  I I I  B 7 i n  e x p e c ta t io n  th a t  i t  would improve w ith  m o d if ic a tio n .
V II DOUBLE LINES FOR WALLS
The modes, medians and q u a r t i l e s  were i n  th e  expected  d i r e c t io n  
w ith  item  2 ’A ll w a lls  w ith  double l i n e s ’ h ig h e r  th a n  item  1 .  However, 
th e  p e rce n tag es  re v e a le d  th a t  th e re  was no t on ly  no s te a d y  p ro g re ss  
o f  in c re a s e  w ith  ag e , b u t th a t  th e re  were peaks a t  9-6  y r s ,  13-6  y rs  and 
l4-D y rs  even when item s 1 and 2 were amalgamated i n  item  3* A ll  th e se  
item s  were th e re fo re  d isc a rd e d .
V III  QUALITY OF DRAWING
The modes, medians and q u a r t i l e s  were i n  th e  expected  d i r e c t io n  
w ith  item  2 ’A ll l i n e s  s t r a i g h t  and p a r a l l e l  and a n g le s  90^’ b e in g  th e  
h ig h e r .  The p e rc e n ta g e s  to o  showed a  s a t i s f a c to r y  in c re a s e  w ith  age 
and so b o th  item s were r e ta in e d .
As a  r e s u l t  o f  t h i s  procedure th e  number o f  item s  was reduced 
from 122 to  40 to  form th e  fo u r th  and f i n a l  sc o rin g  system .
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FOURTH AND FINAL SCORING SYSTEI4
The d e f in i t io n s  and examples a re  s e t  ou t on pages 40 to  64 
Item  v a l id a t io n
The fo llo w in g  c r i t e r i a  were used  fo r  th e  v a l id a t io n  o f  th e  .item s:
1# The item s  shou ld  show a r e g u la r  and f a i r l y  r a p id  in c re a s e  w ith  age 
i n  th e  p e rcen tag e  o f  c h i ld re n  g a in in g  th e  s c o re .
2.■ The item s shou ld  show a  r e la t io n s h ip  to  some g e n e ra l measure o f  
in t e l l ig e n c e .
3# The item s shou ld  d i f f e r e n t i a t e  betw een c h i ld re n  sc o r in g  h ig h  and 
s c o r in g  low on th e  s c a le  a s  a  w hole.
C r i t e r io n  One
S ince  th e  sc o re s  suggested  th a t  th e  boys sco red  h ig h e r  th a n  
g i r l s  a t  each age l e v e l ,  s e p a ra te  p e rce n tag es  were c a lc u la te d  fo r  each 
sex  (T able 1 .3 )  and graphs drawn (G ra p tg i . l  to  1 .4 0 ) .  These r e s u l t s  showed t h a t ,  
w h ile  th e re  was l i t t l e  d if fe re n c e  i n  th e  f i r s t  6 i te m s , th e re  were la rg e  
d if f e re n c e s  i n  most o f  th e  o th e rs  w ith  boys sc o r in g  b e t t e r  th a n  g i r l s ,  
su g g es tin g  th a t  th ey  were develop ing  t h e i r  s k i l l s  more q u ic k ly . T his 
c h a r a c te r i s t i c  e v e n tu a lly  a l t e r e d  th e  s ta n d a rd iz a t io n  p rocedu re , f o r ,  
w hereas i t  had o r ig in a l ly  been  in ten d ed  to  s ta n d a rd iz e  th e  t e s t  on boys 
and g i r l s  to g e th e r ,  i t  was d isco v ered  th a t  th e y  had to  be s ta n d a rd iz e d  
s e p a ra te ly .
C r i te r io n  Two
The s c o re s  from grammar schoo l p u p ils  were u sed  from th e  . 
s ta n d a rd iz a t io n  sample a t  t h i s  p o in t to  v e r i f y  th a t  th e  item s showed a  
r e la t io n s h ip  to  in t e l l ig e n c e  a s  w e ll a s  a g e . As th e s e  c h i ld re n  had been 
s e le c te d  fo r  a  grammar schoo l on th e  11+ v e rb a l re a so n in g  t e s t  because 
th e y  came i n  th e  to p  23^ ,  i t  could  be expected  th a t  th e y  would do b e t t e r  
on th e se  item s th a n  c h i ld re n  a t te n d in g  a  secondary  modern sc h o o l. The 
p e rcen tag e  su ccess  on th e  item s was found (T able 1 .4 )  and th e  p o in ts  
p lo t te d  on a  g rap h . As in s p e c t io n  o f  th e  g raphs in d ic a te d  a  c le a r  
d if fe re n c e  betw een grammar and secondary modern c h i ld r e n ,  th e  grammar 
c h i ld re n  s c o r in g  h ig h e r ,  i t  was not co n sid e red  n ece ssa ry  to  a s s e s s  th e  
s t a t i s t i c a l  d if f e re n c e  betw een th e  p ro p o r tio n s .
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C r i te r io n  Three
The in t e r n a l  c o n s is te n c y  o f  th e  item s was th e n  examined by 
u s in g  th e  method o f  ’’upper and low er t h i r d s ” . A group o f  99 g i r l s ,  
aged betw een 10-0  and 10-11 y e a rs , was chosen because i t  was th e  
age group i n  th e  m iddle which would r e v e a l  th e  g r e a t e s t  sp read  o f  
d i f f i c u l t y  and where a  v a l i d i t y  t e s t  was most a p p ro p r ia te .  The 
r e s u l t s  can  be seen  i n  Table 1.3# As expec ted  i n  t h i s  age group , 
th e  f i r s t  6 item s  had l i t t l e  o r  no v a l id i t y  because th e y  were to o  
easy , and item s  21 , 23, 26 , 27, 31, 32 , 36 , 37 , 38 , 4 0 , m ainly 
r e l a t i n g  to  p ro p o r tio n , a ls o  had l i t t l e  v a l i d i t y  because  th ey  were 
to o  d i f f i c u l t .  However, 23 u s e fu l  item s were l e f t .
The o th e r  age groups were no t t e s t e d  fo r  ite m  c o n s is te n c y , 
b u t i t  was a n t ic ip a te d  th a t  th e  e a s ie r  item s would s h o ^ in te rn a l  
c o n s is te n c y  fo r  th e  younger c h i ld re n  and th e  h a rd e r  ite m s  fo r  th e  
o ld e r  c h i ld r e n .
C onclusions
I t  was co n s id e re d  th a t  th e  f i n a l  40 item s s e le c te d  fo r  
th e  F o u rth  and F in a l  S co ring  System conformed to  th e  th r e e  c r i t e r i a  
i n  th a t  th ey  showed a re g u la r  and ra p id  in c re a s e  w ith  age in  th e  
p e rcen tag e  o f  c h i ld re n  g a in in g  th e  sc o re , t h a t  th e y  re v e a le d  a  
r e la t io n s h ip  to  a  g e n e ra l measure o f  in t e l l ig e n c e  and th e t  th e y  
d i f f e r e n t i a t e d  between c h i ld re n  sc o rin g  h ig h  and low on th e  s c a le  
a s  a w hole.
These 40 item s  were th e re fo re  used in  th e  s c o r in g  o f  
th e  p la n s  drawn by c h i ld re n  i n  th e  s ta n d a rd iz a t io n  sam ple.
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FOURTH AND FINAL SCORING SYSTEM 
Item s 1 -7  app ly  to  a l l  p lans*  Item s 8-40 ap p ly  on ly  to  h o r iz o n ta l  p la n s .
1 . ROOF ABSENT No C re d it C re d it .
2 . CHIMEY ABSENT No C re d it C re d it
3 .  UPSTAIRS ABSENT No C red it C re d it
wa I I X
E D
i  r ii-floor I ir
F
4 . PLAI'IE OF OUTSIDE 
V/ALL ABSENT No C re d it C re d it
Œ J v v q l l
m
0 y
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5 , FLOOR F lo o r marked by word o r  s e l f  ev iden t
C re d it ' C re d it
1 1 — ? i
P)o am
6 . DEPTI-I 
No c r e d i t
wftU
a / In
Depth in d ic a te d *  May o r  may not have o u te r  w all* 
C re d it C re d it
Q fKirchi^
7 . HORIZONTAL STRUCTURE More th a n  50^ o f  each room h o r iz o n ta l
V e r t ic a l
vye»ll
.0.±4 X jj*•p-looV'V-ica\1 n .
H o rizo n ta l
—T e a -------- i-J—Jr,
Vn#o W
f  Too< f
w e v ll
w
•Ç \ot>
NOTE; Only proceed i f  t h i s  item  i s  c o rre c t*  . .
8* CONC'IECTEDNESS A ll rooms connected i n  some way, even i f  by v e r t i c a l
w a lls  and doors*
No C re d it C re d it
D.
K .
NOTE: I f  Item  8 i s  in c o r r e c t  do no t co n s id e r any o th e r  item s excep t
16 , 20, 22, 24, 25 , 26, 27 , 28 , 30 , 31, 32  and 34.
COMONALITY A ll w a lls  o f  .rooms and h a l l  common*
No C re d it C re d it
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Q wm\ WO.U
Ao,\X|.
1----JMVektn fOorm
u * \
I— ro*v*-»
I
OUTER WALL I At l e a s t  th re e  q u a r te r s  o f  o u te r  w a ll common w ith  
i n t e r n a l  rooms* Only w a lls  drawn a s  c ro s s - s e c t io n s  inc luded ,
No C re d it C re d it
, . .  r
A I f T  ,
rOOiro
d \v \ , 
rO ttm
OUTER WALL I I
ROOMS:
PROPORTIONS
Com pletely c o r r e c t .  Do n o t c r e d i t  i f  th e re  i s  a  b reak  
i n  th e  w a ll by th e  s t a i r s ,  o r i f  s t a i r s  a re  drawn 
o u ts id e  w all*
No C re d it
d.
a.
k.
C re d it
k 5 1  r t Kiw\\
No room should  have th e  le n g th  g r e a te r  th a n  tw ice  th e  
w id th , excep t a  th rough  room where l e n ^ h  may be two 
and a h a l f  tim es width* The a re a  o f  th e  k itc h e n  shou ld  
be l e s s  th an  th e  l a r g e s t  l iv in g  room and g re a te r  th a n  
one s ix th .  The t o i l e t ,  cloakroom o r  cupboard shou ld  
h o t be g r e a te r  th a n  th e  a re a  o f  h a l f  th e  k itc h e n .  Only 
co n s id e r  t h i s  item  i f  th e  rooms a re  r e c ta n g u la r .
No C re d it C re d it
Kirchtn
k»vthen
L _ T
I ovtnje
WlTQAn
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13. HALL I At l e a s t  tl ire e  w a lls  c o r r e c t .  The fo u rth  may be 
in c o r r e c t  owing to  th e  s t a i r s  b e in g  v e r t i c a l .
No C re d it
14. HALL I I
C red it
vv
n .
——' Ka.\l XI
XL
Three w a lls  c o r re c t  and l im i t s  a d jo in in g  s t a i r c a s e  
c o r r e c t ly  in d ic a te d . '
No C re d it C re d itLM lrv
K\Vc>»t»>
15 . H/i-LL : PROPORTIONS The w idth should  be l e s s  th a n  h a lf-w id th  o f
la r g e s t  room b u t g r e a te r  th a n  one s ix th #  
Only co n s id e r i f  Item  l4  i s  c o r r e c t .
No C red it C red it
l<(l-cKen
jnsile-UB
S in m 9
POOt>^
<
dl»«\ ifkj 
roorn
X
, /
kiK>»(n
X
KaU
..... nrr
NOTE: I f  s t a i r s  a re  drawn v e r t i c a l l y  co n tin u e  w ith  Item  22.
1 6 , HORIZONTAL STAIRS The s t a i r c a s e  i s  u s u a lly  re c ta n g u la r  and
always p a r a l l e l  o r a t  r i g h t  a n g le s  to  a w a ll .
No C re d it
r*oovr»
p o o i r n
VmllJ , 1
roo*n
U
I / "
Kvvcwr»
sstlmg
rox>'nr\
Uitche-
C re d it
Ciininj
room
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17. STAIRCASE I
18 . STAIRCASE I I
The s t a i r c a s e  i s  c o r r e c t ly  in te g ra te d  w ith  th e  
p la n , w ith  no v e r t i c a l  w a lls  o r unaccounted fo r  
sp aces , b u t upper o r low er l i m i t s  may be in c o r re c t ,
C red itNo C red it
S VtVv<\£^ Woll :
fO  o m
UvfcWu I
- - - i M t ' e V t e n
â \ U i n . q - -
'TOb'rry
h a V l l i n i n j
r o * * n
S ta i r c a s e  com plete ly  c o r r e c t ,  r e c ta n g u la r ,  
in te g ra te d  w ith  p la n  and upper and lo w er.-lim its  
c o r r e c t .
No C re d it C re d it
mg
rot»hnr
U.»tcKir>
19* STAIRCASE : PROPORTION Width o f  s ta i r c a s e  shou ld  not be l e s s  th a n  one
s ix th  o r g r e a te r  th an  one th i r d  o f w idth o f  
l a r g e s t  room. Item  1? must be c o r r e c t .
No C re d it C red it
V— r
rOO(rr\
*
r o e r n
20 . TREADS I T reads drawn c a r e fu l ly  w ith  p a r a l l e l  l i n e s .  
Only co n s id e r i f  Item  16 i s  c o r r e c t .
No C re d it C red it
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21. TREADS II T reads alm ost o r  w holly c o r r e c t ;  equal sp ac in g , 
a p p ro p r ia te  dep th  and l e s s  th a n  20 ,
C re d it .
ki t'che-n clloirta
r o o r n
22 , DOORS: NUMBER I At l e a s t  two o r more d o o rs , b u t incom plete  because some 
rooms a re  w ithou t n ece ssa ry  a c c e s s .  Any r e p re s e n ta t io n  
a c c e p ta b le .
No C re d it C re d it
1st t^ Vjtn
J [ l _
U ro o m
- |vî«tch L
h c i \ l p '
a Li
«>oem
23 . DOORS: NUMBER I I  A ll doors p re s e n t .  No room w ith o u t acc e ss  to g e th e r  w ith
a  f ro n t  and back d oo r,
24 , DOORS: TYPE I  Type o f  door i s  judged in d ep en d en tly  o f  th e  number o f
d o o rs , A v e r t i c a l  p ic tu r e  i s  n o t a c c e p ta b le .
No C re d it C re d it
JL
. n
25 .  DOORS: TYPE I I  P o s i t io n  and w idth  o f  door o r  i t s  frame in d ic a te d ,
; C re d it
-4— _  ..■■■
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26. DOORS : TYPE III A ll doors in d ic a te d  a s  in  a rc h i te c ts *  p la n s .  
No c r e d i t  • C red it
[ :
rot»vr> / UitrcV^ en
\ J
1 \
d i n i r ^
foOr*\
W h e h t^
^  •
V»oV\|^
N .
Vftn’r ^ V
r o o m  '
27 . DOORS : PROPORTION Width should  n o t be more th a n  one q u a r te r  o f  
l a r g e s t  room, o r l e s s  th a n  one s ix th  o f  th e  
w idth  o f  th e  k i tc h e n .  Only co n s id e r i f  ite rà  25 
i s  c o r r e c t  and a l l  doors  a re  th e  same s i z e .
No c r e d i t C re d it
p-Obrrt
f iin T n c j ' 
c-o o m
\
U'l t - d h e n ^  
/ n . H  .
rocr>=l
m l
!y  H-t* 11
28 .  WINDOWS : ITUMBER I At l e a s t  tv7o o r more vn.ndows p re s e n t ,  b u t one 
o r more rooms w ith o u t windows. Any ty p e  o f  
window a c c e p ta b le . Window must be a t ta c h e d  
to  o u ts id e  w a ll .
No c r e d i t C red it
HtteWtn
d i n i n g
■ r> o o rr j
aiV+vn^ i r  S ‘ » t 1r o o r n
 p .
r o o m
□kvrtJrit^J
 C L
29 .  WINDOWS : NIR'-IBER I I A ll windows p re s e n t ,  any type  accep ted  i f  
a tta c h e d  to  o u ts id e  w a ll
No c r e d i t C re d it
K v r c i n e n
r o o m
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3 0 . WINDOW ; TYPE I Type o f  window, judged in d ep en d en tly  o f  number 
o f windows; V e r t ic a l  p ic tu r e  no t .accep ted .
No C re d it C red it
/ / / A A
%=r
31. WINDOW : TYPE I I Width o f  window in d ic a te d  
C re d it
z iz r m iA
3 2 , ' WINDOW : TYPE I I I A ll windows in d ic a te d  a s  i n  a r c h i t e c t s '  p la n s  
and c a r e fu l ly  dravra. ' '  .
No C re d it C red it
33 . NO UNACCOUNTED 
FOR SPACE
U sually  unaccounted fo r  spaces  occur where th e  
w a lls  a re  not common o r  when th e  s ta i r c a s e  i s  
in c o r r e c t .
No C re d it
TUTn
room
i
T T T T u
roovvi
C re d it
w«»lj r*
Im hchw
t \ o l l
rO ovri
c\
iroOkn
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34 . . NO VERTICAL WALLS V e r t ic a l  w a lls  o f  rooms a re  sometimes seen  and 
o f te n  a s s o c ia te d  w ith  th e  s t a i r s .
No C re d it C red it
y
V i « l l
i r - o o m
dt’inin^ g 
. room
y  k iM X e-n
n
- " 1 4 - H
. r* fo m
V y \ e i o o r 61 V-h’in^ 
r o O  m
NOTE: Look a t  Numbers 12, 13, 19 and 27 and sco re  35 to  38*
33# PROPORTIONS I  At l e a s t  one c o r r e c t  p ro p o r tio n  .
36 .  PROPORTIONS I I  " « two " -p ro p o rtio n s
37 .  PROPORTIONS I I I  " " th r e e  " ”
38 .  PROPORTIONS IV " »' fo u r '' .
39 . QUALITY OF DRAWING I At l e a s t  h a l f  th e  l i n e s  a re  s t r a ig h t  and two o f 
th e  c o rn e rs  o f th e  o u te r  w a ll r ig h t  a n g le s .
No C re d it C red it
nck
a ittlMg 
room
ro o m
40 . QUALITY OF DRAWING I I  . A ll l i n e s  s t r a i g h t  and p a r a l le l .
C re d it
I T  0  o v r \
d i n i n g
r o o m
H c 3k \  1 V*.1 h < > x t r >
_ J M H
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TABLE 1 .3
FOURTH AND FINAL SCORING SYSTEM 
PERCENTAGES OF ITEMS APPEARING AT SIX MONTHLY INTERVALS
AGES 1 . ROOF 
ABSENT
2 . CHIMNEY 
ABSENT
3 . UPSTAIRS 
ABSENT
4 . PLANE OF OUTER 
WALL ABSENT '
B • G B G B G B G
7-0 to  7-5 55 61 59 . 62 59 55 61 67
7-6 to  7-11 65 83 63 81 65 75 62 85
8-0  to  8-5 88 92 90 94 90 .78 96 96
8-6  to  8-11 97 94 97 95 97 86 97 95
9—0 to  9—5 98 96 98 96 98 89 98 98
9-6  to  9-11 98 93 98 96 98 98 100 100
10—0 to  10—3 100 100 100 100 -100 98 100 100
10-6 to  10-11 100 100 100 100 100 100 95 100
11-0 to  11-3 100 100 100 100 100 100 ' 100 100
11-6 to  11-11 100 100 100 100 96 100 '  100 100
12-0 to  12-3 100 196 100 196 193 100 .100 100
12-6 to  12-11 100 100 100 100 100 100 100 100
13-0 to  13-5 100 100 ■ 100 100 100 100 100 100
13-6 to  13-11 100 100 100 100 . 100 100 • 100 100
l4 -0  to  14-3 100 100 100 100 100 100 100 100
l4 -6  to  14-11 96 100 96 100 96 100 96 100
13,-0 to  13-5 100 100 100 100 100 100 100 100
3 . FLOOR 6 . DEPTH 7 . HOR. 8 . CONNEC- 9 . COMMON- 
ROOMS TEDNESS • ALITY
B G B G B G B G B G
7-0 to  7-5 37 35 31 33 8 12 8 8 8 5
7-6 to  7-11 5$ 60 43 67 27 23 11 13 8 10
8-0  to  8-3 83 75 81 86 63 53 48 39 38 35
,8»6 to  8-11 95 92 84 92 68 55 63 51 58 42
9-0  to  9-5 95 93 90 93 . 90 75 90 68 80 52
9-6  to  9-11 98 96 100 100 91 82 96 82 62 69
10-10 to 10-3 94 98 100 93 . 94 91 90 81 86 62
10-6 to 10-11 100 98 98 98 . 93 93 86 89 81 75
11-0 to 11-3 100 100 100 100 100 100 100 100 96 95
11-6 to 11-11 100 100 100 100 92 100 92 100 83 81
12-0 to 12-3 100 100 100 100 100 100 100 96 93 88
12-6 to 12-11 100 100 100 100 100 100 100 100 100 81
13-0 to 13-5 100 100 100 100 96 100 96 100 96 100
13-6 to 13- 1 1 . 100 100 100 100 100 100 100 100 100 100
i4 -o to 14-3 100 100 100 100 100 100 100 100 100 100
'l 4 - 6 to 14-11 96 100 96 100 93 100 93 100 93 100
13-0 to 15-5 100 100 100 100 100 100 100 100 100 100.
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10 . OUTER 11 . OUTER . 12 . ROOMS: 13 .HALL I 14.HALL I I
AGES WALL I WALL I I PROPORTIONS
B G B G B G B G B G
7-0  to  7-5 8 5 4 2 4 2 8 2 . 4 2
7-6  to  7-11 11 13 5 8 8 4 8 10 5 4
8-0  to  8-5 42 24 29 14 13 l4 33 18 15 ; 10
8-6 to  8-11 51 48 42 18 18 14 47 31 23 . 14
9-0  to  9-5 78 50 68 20 23 14 78 41 60 . 18
9—6 to  9—11 81 60 62 29 34 22 74 60 57 26
10-0 to  10-5 .82 43 80 43 38 30 80 60 52 28
10-6 to  10-11 81 77 76 45 40 36 76 68 60 41
11-0 to  11-5 98 95 84 53 63 63 - 96 89 89 32
11-6 to  11-11 75 88 75 53 33 52 88 71 52 57
12-0 to  12-5 93 86 83 57 69 54 90 81 66 . 38
12-6 to  12-11 100 88 100 • 54 74 46 100 73 89 38
15-0  to  15-5 96 81 96 62 61 80 96 96 96 68
13-6  to  13-11 100 100 87 88 60 70 87 96 80 72
14-0 to  14-5 100 96 97 88 69 - 54  . 100 100 97 88
l4 -6  to  l4-11 92 100 85 96 89 58 89 97 85 83
15-0  to  15-5 100 87 100 97 63 83 94 100 ' 88 100
15 .  HALL 16 .  HOR. 17 .  s t a i r -  18 .  STAIR- 19 .  STAIR-
PROP, STAIRS CASE I CASE I I CASE PR
. B G • B G B G B G B G
7-0  to  7-5 4 0 ' 4 2 2 0 4 0 2 0
7-6 to  7-11 5 0 14 10 5 4 5 2 3 2
8-0  to  8-5 13 4 35 14 15 8 33- 4 0 4
8-6 to  8-11 11 6 43 23 21 14 23 8 8 5
9-0 to  9-5 23 11 73 54 50 34 48 9 10 11
9-6  to  .9-11 ' 17 16 72 44 49 24 47 18 4 13
10-0 to  10-5 32 9 74 49 50 28 36 13 20 11
10—6 to  10—11 26 16 . 71 52 57 36 50 - 30 24 20
11-0 to  11-5 39 16 79 63 61 37 56 5 25 16
11-6 to  11-11 42 29 58 67 38 48 25 29 25 14
12-0 to  12-5 59 27 79 50 4i 36 52 23 34 8
12-6 to  12-11 74 19 95 65 79 35 79 12 63 12
13-0  to  13-5 83 52 83 76 65 40 57 40 57 44
13-6  to  13-11 60 56 93 80 . 60 56 67 48 67 48.
14-0 to  14-5 90 50 86 92 59 73 76 62 45 38
l4 -6  to  14-11 85 56 85 83 78 72 67 64 63 28
15-0  to  15-5 81 83 88 94 88 83 81 78 56 39
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20 . TREADS1 21 .TREADSi 22 .DOORS 23 .DOORS 14.D00RS 25 . DOORS
AGES I I I NO.I NOo i l . TYPE I TYPE I I
B ■ G B G B G B G B G B G
7-0  to  7-5 4 0 0 0 6 3 2 0 0 0 ‘ 0 0
7-6  to  7-11 8 6 3 0 16 15 5 6 . 11 8 11 8
8-0  to  8-5 21 4 2 4 48 33 15 12 31 16 21 ' 12
8-6  to  8-11 27 17 • 3 6 61 46 18 14 42 22 18 14
9-0  to  9-5 50 45 3 9 90 55 50 23 60 25 55 11
9—6 to  9—11 62 36 0 7 85 78 40 31 70 49 57 22
10-10 to  10-5 44 32 2 0 88 83 52 40 68 36 52 23
10-6  to  1-11 38 27 7 7 90 84 48 55 79 57 55 4l
11-0 to  11-5 56 37 4 0 98 100 63 63 95 42 84 42
11-6 to  11-11 54 48 17 14 83 100 54 71 71 57 63 43
12-0 to  12-5 62 38 3 8 100 96 69 65 86 62 71 27
12-6 to  12-11 63 69 32 19 100 96 89 50 95 69 79 42
13-0  to  13-5 74 64 35 16 96 100 87 96 74 80 70 72
13-6  to  13-11 80 68 27 12 100 100 93 92 93 96 73 96
l4 -0  to  14-5 59 65 , 17 19 100 100 86 92 100 81 93 69
l4 -6  to  14-11 63 44 89 17 93 100 81 89 89 7 8 ' 85 47
15-0  to  15-5 88 89 63 67 ICO 100 88 83 100 100 100 89
26 . DOORS 17.DOOR 28 . WINDOWS 29 . WINDOWS 30 . WINDOW 31 . WINDOW
TYPE I I I PROP. NO. I NO.11 TYPE I TYPE I I
B G B G B G B G B G B G
7-0  to  7-5  0  0 0 0 6 2
7-6  to  7-11 5  0 0 0 1^ 10
8-0  to  8-5  4 0 0 0 25 24
8-6  to  8-11 11 0 0 0 43 43
9-0  to  9-5  13 2 0 0 78 43
9-6  to  9-11 13 4 4 0 79 69
10-0  to  10-5  24 8 0 0 80 72
10-6  to  10-11 21 7 2 2 83 84
11-0  to  11-5  18 0 4 0 95 89
11-6 to  11-11 13 10 8 5 88 90
12-0 to  12-5 38 8 3 4 97 84
12-6 to  12-11 32 8 26 23 100 96
13-0  to  13-5  52 44 22 12 96 100
13-6  to  13-11 67 44 60 36 100 100
14-0 to  14-5 52 46 55 12 100 100
14-6 to  14-11 44 47 74 19 93 97
15-0  to  15-5  63 72 44 67 100 100
0
-5
15
11
50
40
58
69
81
63
83
89
87
87
0
0
8
22
25
31
51
64
53
62
84
73
92
92
90 96
85 92 
100 100
17 10
31 17
50
60
56
71
89
71
76
16
40
25
45
37
52
65
84 46
83 80
93 96
97 96
85 89 
100 94
0
5
8
11
38
32 
36 
40
67
33 
55 
58 
74
73
86
81
100
0
2
4
11
7
16
9
25
37
48
19
23
68
84
73
69
89
52
3 2 . WINDOW 3 3 .NO UNACC. 5 4 .NO VERT. 3 5 . PROP. 3 6 .  PROP.
AGES TYPE III SPACE WALLS I
-
I I
B G B G B G B G B G
7-0  to  7 -5 2 0 2 0 4 0 4 2 4 0
7-6  t o  7-11 0 0 3 4 11 6 8 4 5 4
8 -0  to  8 -5 0 0 8 10 31 16 . 21 14 4 4
8 -6  t o  8-11 0 0 16 5 42 51 21 15 10 5
<9 -0  to  9-,5 8 0 45 21 85 48 ■ 38 27 18 9
9—6 to  9—11 0 0 49 18 81 40 43 36 15 13
10-0  to  10-5  ■ 6 0 46 23 . 78 58 52 32 . 2 8 15
10-6 to  10-11 5 0 48 .36 88 57 48 48 24 18
11-0 to  11-5 2 0 77 21 96 68 79 68 44 16
11-6  to  11-11 13 24 50 57 79 67 46 62 38 29
12-0 to  12-5 21 . 4 62 38 90 65 79 58 59 27
12-6 to  12-11 37 12 95  ^ 46 100 73 - 95 46 84 27
13-0  t o  13-5 57 48 91 64 91 100 87 92 '70 64
13-6  to  13-11 60 48 67 60 100 100 73 88 60 68
l4 -0  to  14-5 62 31 79 81 100 96 100 81 86 50
l4 -6  to  14-11 44 25 - 93 89 93 94 93 83 ' 85 50
15-0  to  15-5 56 67 88 89 100 100 94 77 81 54
37., PROP. 
I l l
38 .  ;
IV
PROP. 39 .  :
QUAL
LINE 
. I
4 0 . LINE 
QUAL. I I
B G B G B G B G
7-0  to  7 -5 2 0 0 0 0 0 0 0
7-6 to  7-11 3 2 0 0 0 0 0 0
8 -0  to  8 -5 0 4 0 0 .. 15 18 0 0
8—6 to  8—11 6 2 0 0 26 11 0  0
9-0  to  9 -5 8 2 0 0 45 14 3 0
9-6  t o  9-11 0 2 0 0 64 20 4 0
10-0 to  10-5 12 6 4 0 68 26 2 6
10-6 to  10-11 19 9 2 0 • 64 48 10 7
11-0 to  11-5 7 11 2 0 81 71 7 15
11-6 to  11-11 17 5 4 0 71 62 4 5
12-0  to  12-5 24 12 0 0 90 54  . 3 12
12-6 to  12-11 47 15 21 0 100 50 5 27
13-0  to  13-5 39 28 22 0 91 88 30 32
13-6  t o  13-11 47 36 40 16 93 80 48
l4 -0  to  14-5 45 15 86 0 100 84 55 69
l4 -6  to  14-11 59 28 22 8 93 92 . 37 83
15-0  t o  15-5 50 31 13 . 0 94 90 44 80
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TABLE U  4 .
FOURTH AND FINAL SCORING SYSTE]^
PERCENTAGES OF BOYS AND GIRLS FROM GRAMMAR SCHOOLS PASSING 
ITEMS CORRECTLY AT SIX MONTHLY AGE LEVELS.
AGES
1 .  ROOF 
ABSENT
2 . CHII#EY 
ABSENT
3 . UPSTAIRS 
ABSENT
4. PLANE OF
OUTS. WALL AB.
11-6 to 11-11
12-0 to 12-3
12-6 to 12-11
13-0 to 13-5
B G 
100 100 
100 100 
100 100 
100 100
B G 
100 100 
100 100 
100 100 
100 100
B G 
100 100 
100 100 
100 100 
100 100
B G% 
100 100 
100 100 
100 100 
100 100
6 .  DEPTH 7 . HORIZ- S.CON^IECT- 9 .  COMMON-
ONTALITY EDNESS ALITY
1 0 . OUTER WALLS 
I
. B G B G B G B G B G
11-6 to 11-11 100 100 100 100 100 100 100 100 100 100
12-0 to 12-5 10Ô 100 100 100 100 100 100 100 100 98
12-6 to 12-11 100 100 100 100 100 100 100 92 100 100
13-0 to 13-5 100 100 100 100 ' 100 100 100 100 100 100
11. OUTER 12.0UTER 13. HALL 14. HALL 15. HALL
WALL I I WALL I I I I I I PROP•
B G B G B G B G B . G
11-6 to 11-11 93 100 83 50 100 91 100 79 77 4l
12-0 to 12-5 100 93 86 57 100 98 93 94 69 59
12-6 to 12-11 96 87 88 37 96 97 92 82 73 55
13-0 to 13-5 95 100 81 85 100 100 95 100 71 78
1 6 . HOR. 1 7 . STAIR 18. STAIR 1 9 . STAIR 20 TREADS
STAIRS CASE I CASE I I CASE PROP. I
B G B G B G B G B G
11-6 to 11-11 97 76 57 74 60 50 51 35 90 52
12-0 to 12-5 97 83 86 78 . 76 74 72 52 100 70
12-6 to 12-11 100 95 81 68 73 58 58 42 73 71
13-0 to 13-5 90 100 81 96 71 74 76 52 81 89
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21. TREADS 22. DOORS 23. doors .24. DOORS 25. DOORS
II NO. I NO. II TYPE I TYPE II
B G B G B G B G B G
11-6 to 11-11 67 29 100 100 93 97 93 91 93 82
12-0 to 12-5 66 15 100 100 100 89 97 93 97 .85
12-6 to 12—11 23 24 100 100 96 84 100 97 96 82
13-0 to 13-5 48 63 100 100 100 93 100 96 100 96
26. DOORS 27. DOORS 28. WINDOW 29. WINDOW 30. WINDOV
TYPE III PROP. NO. I NO. II TYPE I
. B G B G B G B G B G
11-6 to 11-11 73 53 67 18 100 100 83 100 90 91
12-0 to 12-5 79 43 48 13 100 100 93 98 93 93
12-6 to 12-11 88 39 38 34 100 100 96 97 96 97
13-0 to 13-5 81 33 100 26 100 100 95 96 100 89
31. WINDOW 32. WINDOW 33.NO UNACC. 34.NO VERT. 35. PROP.
• TYPE II TYPE III SPACE WALLS I
B G ' B G B G B G B G
11-6 to 11-11 87 76 40 12 90 85 97 91 90 71
12-0 to 12-5 86 85 38 80 93 87 100 93 100 74
12-6 to 12-11 92 82 23 40 92 79 96 97 92 79
13-0 to 13-5 90 93 62 4l . 81 93 100 100 95 100
36. PROP. 37. PROP. 38. PROP. 39. LINE 40. LINE
II Ill IV QUAL. I QUAL. II
B G B G . B'^ G . B G B G
11-6 to 11-11 83 57 53 24 13 3 93 88 27 79
12-0 to 12-5 83 48 69 24 34 4 100 93 31 70
12-6 to 12-11 84 45 50 29 27 8 83 92 23 \ 29
13-0 to 13-5 90 63 62 30 33 11 100 100 38 56
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TABLE 1,5
FOURTH AI^ID FINAL SCORING SYSTEM
AGED FROM 10 yrs. to 10 yrs# 11 raths.
ETEM U M L DIFFICULTY VALIDITY
U p p e r M U ld \e lo w e r 100 — U+M+L U - L
th irc j t h i r d t h i r d 3
1 100 100 94 . 2 6
2 100 100 94 2 6
3 100 100 91 3 9
4 100 100 100 0 0
5 100 100 94 2 6
6 100 100 100 0 0
7 100 100 70 10 . 30
8 100 100 52 16 48
9 100 88 21 30 79
10 100 94 18 29 82
11 91 39 0 57 91
12 67 11 0 77 67
13 100 82 12 35 88
14 88 12 0 77 88
15 36 0 0 88 36
16 100 24 24^ 51 76
17 82 12 0 69 82
18 61 0 0 80 61
19 ' 48 : 0 0 84 48
20 58 12 15 72 43
21 15 0 0 95 15
22 . 100 100 48 17 52
23 73 45 6 59 67
24 58 30 3 70 55
25 12 9 3 92 9
26 15 0 0 95 5
27 6 0 0 98 6
28 100 100 36 21 64
29 94 67 6 54 88
30 33 6 0 87 33
31 6 0 0 98 6
32 0 0 00 0 0
33 79 9 0 71 79
34 100 52 18 44 82
35 85 27 0 66 85
36 48 0 0 84 48
37 21 0 0 93 21
38 18 0 0 94 18
39 79 36 0 62 43
40 9 0 0 99 3
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C H A P T E R  II 
STANDARDIZATION
A CHARACTERISTICS OF THE SAMPLE ' .
INTRODUCTION
Cognitive tests for children are constructed to help in the diagnosis 
of some psychopathology and/or educational or vocational guidance* From the 
initial work with the Plan test it seemed that it might be useful in one or 
more of these capacities, but that before it could be used it would need to 
be standardized.
In the case of adult tests, it is possible to select simple discrete 
tasks, which all neurologically intact adults of normal intelligence can do 
and raw scores alone will distinguish between normal and pathological groups, 
such as Pascal’s and Suttell’s (1951) scoring of the BG test. In children, 
however, the effects of age and intelligence are seen in any skill, which is 
in the process of being developed and this limits the use of raw scores in 
research groups, where these factors can be controlled experimentally or can. 
be taken into account statistically.
Once a test has been standardized, it has the additional advantage 
that it can reveal differences between normal and clinical sanples based on 
quantitve scores showing .degree of maturity, as well as distinctive 
qualitative signs. The latter being the chief source of scores in the adult 
population. The average DAM score for instance in the child guidance clinic
population is lower than for the normal population because the drawings are
>'
more immature (Hanvik, 1955» Lehman and Levy, 1971)# The normal and cerebral 
palsied population, however, c^ be distinguished by qualitative signs that 
are not found in normal development. Thus a standardized test produces an 
additional tool to the research worker in differentiating samples as well as 
making the clinical diagnosis more reliable.
In addition, knowledge of developmentally based tests also affects 
the theoretical interpretations for many signs of neurological dysfunction in 
an older age group are typical of a younger age group and therefore a 
hypothesis of delayed maturation has to be considered, as well as cerebral 
trauma. This is most clearly seen in the Koppitz (I965) scoring of the BG 
test, where qualitative signs are interpreted differently according to the 
child’s age.
Then, as well as producing a quantitative measurement for research 
worker and clinician, a standardized test based on developmental phenomena is
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also of interest to the educationalist. The usual group verbal or non-verbal 
test incorporates a small range of types of items based on analogy and 
sequence whose effectiveness depends upon their increasing complexity. Teats 
based on developmental phenomena reveal instead the stage of reasoning that 
a child is at and this can form the basis for teaching. Taking a simple 
illustration in the visuo-motor sphere, it is useless to try and teach a 
three year old child to draw a diamond for it is not until a year later that 
the average child can cope with angles in a square or triangle and not until 
the age of seven years that he can copy a diamond, according to the SB (I96I).
Acknowledging then the need to standardize on a normal population any 
clinical test to be used on children, the next question concerns the selection 
of the standardization sanple. Just as ultimately the validity of a test is a 
function of the item selection, so the reliability of the test, in the sense 
of its transferability, is a function of the sample selected for standardization
Ideally the standardization sample of a clinic test should come from 
the same area where the test is going to be used. This would ensure that the 
range of ability, as a product of innate capacity and environmental opportunity, 
Hebb’s Intelligence B (1949), would be the same, so that any discrepancy 
betwéen the clinic and normal sanple may be attributed to psychopathology.
Eowe\cer, the standardization of all tests on the population in which 
they are. going to be used is not feasible and they are frequently used an tEiose 
differing from the original sample. Just how great this difference can be is 
in itself a subject of investigation, the largest, most recent study being 
Vernon’s Intelligence and Cultural Environment (I969)*
Unf 0 rjZù#&t^ly the standardization of tests is not determined solely by 
the rationale of test construction, but by circumstances such as the type of 
test, ease of administration and scoring, and the financial support that can 
be obtained, which in turn determines the number of research workers and the 
geographical area that can be covered.
Group tests of ability and attainments, which are quick to administer, 
and score have usually been standardized on large numbers often over a 
restricted age range and geographical area, both in Britain and America.
Most of the National Foundation of Educational Research (NFER) tests are 
standardized on 2 to 4,000 children for each year covered, which enables a 
graduated monthly alloweince to be calculated. However, the area from which 
the sample is drawn is usually limited to one or two towns and therefore the 
score is not really applicable to other areas of the country, particularly 
when the population is markedly different, either due to environmental or other 
reasons. Where an exact score is needed, such as when selecting for secondary 
education, the test is restandardized on the local population.
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W idely u sed  in d iv id u a l  c l i n i c a l  t e s t s  on th e  o th e r  hand , su ch  a s  th e
W echsler I n t e l l i g e n c e  S c a le  f o r  C h ild re n  (WISC) o r  th e  SB have been
s ta n d a rd iz e d  on o n ly  200 c h i ld r e n  p e r  age g ro u p , b u t th e  sam p ling  has been
more c a r e f u l ly  done b o th  s o c i a l l y  and g e o g ra p h ic a lly  i n  o rd e r  to  p ro v id e
n a t io n a l  norm s. The s m a l le r  numbers u sed  f o r  each  y e a r  and th e  s m a l le r  number
o f o p tim a lly  d i f f i c u l t  ite m s  a t  th e  bo ttom  and to p  o f  th e  s c a l e ,  p re c lu d e s  th e
c a lc u la t io n  o f  su ch  a c c u ra te  age a llo w a n c e s , a s  w ith  th e  group t e s t s .  Such
t e s t s  a lw ays p r e s e n t  prob lem s when th e y  a r e  u sed  o u ts id e  th e  o r i g i n a l  sam p ling
a re a ,  even  i f  th e  ite m s  a r e  s t i l l  v a l i d  b ecau se  o f  th e  s i m i l a r i t y  i n  c u l tu r e ,
th e  s ta n d a rd  s c o re s  may be in a c c u r a te .  However, a s  th e s e  t e s t s  a re  u sed
f r e q u e n t ly ,  some c o u n t r ie s  r e s ta n d a r d iz e  them , su ch  a s  th e  S c o t t i s h
S ta n d a rd iz a t io n  o f  th e  WISC in  1965 o r  a t  l e a s t  have some in fo rm a tio n  ab o u t
how th e  s ta n d a rd  s c o re s  a r e  l i k e l y  t o  v a ry  b ecau se  th e  t e s t s  have been  u sed
u r b a n
i n  e x te n s iv e  s t u d i e s .  I n  E ng land , f o r  in s ta n c e ,  i n  p l .e s ,  th e  mean raw
sc o re s  a r e  known t o  be h ig h e r  i n  b o th  th e  WISC and SB, (Jo n e s , I 962) w hich i s  
in  th e  same d i r e c t io n  a s  th e  o r ig in a l^ u rb a n  sam ple p o p u la t io n  (S e a sh o re ,
Wesman and D o p p e lt, 1 9 5 0 ). Such knowledge en a b le s  a llo w an ces  t o  b e  made in  
i n t e r p r e t a t i o n s .
I n  a  r a t h e r  d i f f e r e n t  c l a s s  a r e  th e  more s p e c ia l i z e d  t e s t s  o f te n  
s ta n d a rd iz e d  i n  A m erica on s m a l le r ,  l e s s  c a r e f u l ly )  s e le c te d  p o p u la t io n s ,  l i k e  
th o se  t e s t i n g  lan g u ag e  o r  v isu o -m o to r a b i l i t i e s .  T hese by re a s o n  o f  th e  
l im i t a t i o n s  o f  t h e i r  o r i g i n a l  sam ples may be ex p ec ted  t o  have p oo r t r a n s f e r  
r e l i a b i l i t y  when u sed  i n  t h i s  c o u n try , b u t th e  r e s u l t s  so  f a r  a r e  e n c o u ra g in g .
The e x p e rim e n ta l v e r s io n  o f  th e  I l l i n o i s  T e s t o f  P s y c h o lo g u is t ic  A b i l i t i e s  C FAi 
(McCarthy and K irk , I 965 ) was on ly  s ta n d a rd iz e d  on 25 boys and 25 g i r l s  a t '  s i x  
monthly i n t e r v a l s  i n  one town in  I l l i n o i s ,  y e t  when 100 n u rse ry  sc h o o l c h i ld r e n  
aged 4 y r s  in  R ead ing  were g iv e n  th e  same t e s t ,  t h e i r  s c o re s  co rresp o n d ed  
c lo s e ly  t o  th e  A m erican sam ple (M itt i e r  and Ward, 1 9 7 0 ).
S im i la r  u s e f u l  r e s u l t s  were o b ta in e d  fo r  th e  BG t e s t  when Keogh ( I 968) 
used  th e  K o p p itz  s c o r in g  t o  a s s e s s  c o p ie s  o f  th e  BG d e s ig n s  done by  Birmingham 
c h i ld re n .  K opp itz  had  s ta n d a rd iz e d  h e r  s c o re s  on 1104 c h i ld r e n  aged 5 -0  and 
10-11 y r s  i n  12 sc h o o ls  i n  th e  Midwest and E a s te rn  S t a t e s  and when Keogh u se d  
th e  same i te m s , sh e  o b ta in e d  " r e s u l t s  g e n e ra l ly  c o n s is te n t  w ith  Am erican norm s", 
a lth o u g h  th e  means were a l l  s l i g h t l y  h ig h e r  and th e  t e s t  d id  n o t d is c r im in a te  
between 8 and 9 y e a r  o ld s .  T h is  d i f f e r e n c e  may have b een  due to  th e  group  
p re s e n ta t io n  a c c e n tu a t in g  some ty p e s  o f  e r r o r s .  B u t t e r f i e l d  (1970) to o  found 
th a t  29 London c h i ld r e n  w ith  a  mean age o f  10 y r s  11 mths a l s o  made th e  same 
number o f  e r r o r s  a s  in  th e  K opp itz  sam ple (T ab le  1 5 .4 ) .
S tu d ie s  o f  th e  DAM have u s u a l ly  been  more concerned  w ith  th e  s c o r e r  
r e l i a b i l i t y  and c o n c u rre n t v a l i d i t y  th a n  w ith  t r a n s f e r a b i l i t y  and th e  mean
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scores obtained for the different age groups are hot given. One London study 
that does give the means found that in testing 506 children aged from 7 to 
11 years, the means were generally higher than the American norms. • (Sinha,
1970). The author, however, in I965 when testing 659 Buckinghamshire children from 
8 yrs to 11 yrs 11 mths found the means and standard deviation practically 
the same as the American sample and Butterfield (197Ô) in the study cited 
earlier also had similar results. (Table 15.4).
The results on the ITPA, BG and DAM suggest that tests can be used 
within a Western Europe type of culture without a severeloss in reliability.
, This is encouraging since the Plan falls into the same type of group.
The Plan, however, may seem to suffer from one source of unreliability, 
which is .not present in other tests and that is of the variation ih the Uy 'vvit of 
how'sbS' tilenhsuivis, while in all other tests the task itself is the same.
However, if the socring items are studied carefully, it can be seen that they 
are not measuring a child’s ability to draw a plan of his own particular 
house, but a house ih general. To this extent it resembles the DAM which is . 
measuring the maturity of a child’s conception of a human figure, through his 
capacity to portray one figure in particular.
On the other hand, all types of living accommodation do not present 
the same opportunities of learning, nor have all the same sc or able items.
Children living in bungalows and flats do not have the same opportunity to 
study stairs, nor can they put them in their plans and hence cannot be scored.
Also children living in flats or part of houses do not have the same 
opportunity of learning the relationship between the outer and inner appearance 
of the outside wall in the same way as children who live in houses and can 
walk round them. For these reasons it is necessary that only children living 
in houses should be used in this standardization and plans of children living 
in flats and bungalows should be standardized separately.
SAMPLE •
The same criteria was used for the selection of this sanple as for that 
of the item selection sample: namely, that the housing should be as uniform
and typical of. the country as a whole and that the children should be as 
representative as possible of the area, both socially and intellectually.
Two towns and one urban district were chosen in Buckinghamshire;
High Wycombe, Cheshara and Amersham. Advice was taken from the education 
officers regarding distribution of social class and intelligence and as aL I ; i -
result, 10 schools were chosen, I n f a n t s ,  V.'tour -1 primary
graA 'x 'v rv 'vax  ^ t H o o l s  ^
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High Wycombe; and Raans Secondary School, Dr. Challoner’s High School for 
Girls and Dr. Challoner’s Grammar School for Boys in Amersham.
There was a full range of intelligence quotients in children in the 
primary schools, but in the secondary modern schools, children with IQ’s 
below 75 had usually been placed in an ESN school and children with IQ’s 
above 115 had been placed in grammar schools. This would have produced slightly 
skewed distribution of intelligence in the schools for children over 11 years.
All the children’s plans were included in the final results, except 
those from foreign children and those who were absent on the day of testing. 
There were very few absent, so further visits were not arranged.
METHOD
Conditions, materials and procedure were as for the Item Selection 
(Chapter I).
RESULTS
The item selection had already suggested that boys were ahead of girls 
and that their total scores were likely to be higher, bkan scores were 
therefore found for each yearly age group, boys and girls separately. All 
were significantly different statistically except the primary 7 year olds 
and grammar 13 year olds (Table 2 .1 ) .  These results showed that the boys’ 
and girls’ scores should be scaled separately, not amalgamated as originally 
intended. .
As separate scales had to be constructed for boys and girls, the 
original intention of scaling at six monthly intervals had to be abandoned 
for there would have been less than $0 protocols for each interval. Instead, 
yearly intervals were decided upon. Often for such scales, children were 
selected whose birthdays come within two months either side of the required 
age, but this would again have reduced the numbers. Instead, it was decided 
to look at the average age of each year group and, if they were near the mid 
point of 5*5 months, to use all the protocols. Table 2.2 indicates that the 
average age was near the raid point and so all the protocols were used.
Only the means of the primary 11 year olds and grammar 13 year olds were low, 
because some 11 year olds were already in the secondary or grammar school and 
some grammar I 3  year olds were working in with the 14 year olds, which were 
not tested.
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BOYS
TABLE 2 .2
DISTRIBUTION OF AGES IN MONTHS
PRIMARY SECONDARY
Months 7y. 8y. 9y. 1Qy. i i y . I2 y . I3 y .
11 9 8 5 9 0 1 4
10 6 7 8 6 1 6 11
9 4 14 8 11 1 7 9
8 6 11 . 6 3 3 3 10
7 6 12 7 5 5 11 12
6 . 6 10 13 8 1 9 7
5 3 14 • 8 5 13 8 6
4 7 11 4 7 11 8 12
3 14 7 .6 8 15 8 8
2 9 5 3 9 15 7 14
1 8 6 9 13 9 6 6
0 8 3 8 8 13 11 6
No. 86 110 87 92 87 85 105
MEAN 3 .0 6.1 3 .5 5 .0 3 .2 4 .8 5 .5
MEDIAN 4.1 6.2 5 .7 4 .7 .3 .0 4 .9 5 .6
I4y.
3  
9
14
4 
11
9
11
9
14
12
3
17
118
4 .9
4 .6
- PRI.SEC. SEC. SEC.
GRAMî-iAR V GRAM. GRAM. GRAM,
Months I i y . 12y. I3 y . I i y . 12y. 13y.
11 4 4 0 11 3 4
10 ' 2 11 0 7 12 11
9 2 4 0 6 9 9
8 7 2 0 11 4 10
7 7 3 0 9 12 12
6 8 2 1 8 10 8
;5 3 4 4 13 10 13
4 4 4 1 • 12 10 14
3 3 4 7 15 10 20
2 2 3 2 15 8 17
1 0 7 2 9 9 10
0 2 7 4 14 15 12
No. 44 55 21 130 113 140
mean 6 .3 5 .5 2 .7 4 .9 4 .9 4 .8
median 6 .5 5 .2 2 .9 4 .5 5 .1 5 .3
girls
TABLE 2 .2
DISTRIBUTION OF AGES IN MONTHS
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PRIMARY SECONDARY.
Months 7y. 8y. 9y. lOy. i i y . I 2y . I3 y . I4y.
11 8 14 11 12 9 9 10 3
10 9 9 8 7 9 7 7 10
9 8 9 3 9 6 6 7 16
8 11 11 . 9 6 6 12 9 . 6
7 4 10 7 4 7 7 9 10
6 8 12 3 3 3 13 . 11 8
3 10 8 10 3 4 9 18 13
4 8 9 8 11 7 9 8 13
3 13 3 8 12: 7 17 9 9
2 14 11 12 11 6 9 10 10
1 7 7 8 9 6 12 3 8
0 14 11 10 7 6 17 11 10
No. 114 116 101 96 . 62 130 114 118
MEAN 3.0 5.8 3.4 3.4 4.8 4 .8 3.4 3 .4
MEDIAN 4.6 3 .1 3.0 3.3 4.8 4 .6 3 .3 3 .2
PRI.SEC. SEC. SEC.
GRAMTiAR GRAM. GRAM. GRAM.
Months 11y. 12y. I3 y . I i y . 12y. I3 y .
11 5 5 0 5 11 10
10 9 6 0 3 10 7
9 7 4 0 11 7 7
8 4 7 0 11 17 9
7 4 12 0 10 13 9
6 3 4 1 13 17 12
3 . 3 12 2 3 13 20
4 0 3 11 :4 12 23
3 2 7 3 7 21 13
2 0 8 3 7 . - 14 17
1 0 7 3 6 13 10
0 0 7 3 6 23 13
No. 39 . 84 30 90 173 132
mean 8.0 5.2 2.8 3.8 4 .7 4.8
median ■ 7.8 3.2 3.2 3.3 4.0 4.4
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As i t  was d e s i r a b le  f o r  a  c h i l d 's  s c o re  to  be  a s s e s s e d  a g a in s t  th e  
whole a b i l i t y  ran g e  o f  h i s  age g roup on ly  th e  age g roups from  7  to  10  y e a rs  
in  th e  p rim ary  sc h o o l w ere s a t i s f a c t o r y  i n  t h i s  r e s p e c t .  E lev en  y e a r  o ld s  
were found i n  th r e e  ty p e s  o f  s c h o o l and 12 and 13 y e a r  o ld s  w ere found i n  
secondary  and grammar s c h o o ls .  I t  was th e r e f o r e  c o n s id e re d  n e c e s sa ry  t o  
amalgamate i n  su c h  p ro p o r t io n s  a s  would s t i l l  be  r e p r e s e n ta t iv e  o f  a  norm al 
range o f  i n t e l l i g e n c e .
Thus th e  t o t a l  number o f  11 y e a r  o ld  c h i ld r e n  found i n  p rim ary  and 
secondary  sc h o o ls  w ere added to g e th e r  and one t h i r d  o f  t h a t  number was a l s o  
ta k en  from th e  grammar s c h o o l b ecau se  o f  th e  c h i ld r e n  w ere s e le c te d  by 
ta k in g  ev e ry  t h i r d  o n e .
I n  th e  12 y e a r  o ld  group  one h a l f  o f  th e  grammar sc h o o l c h i ld r e n  were 
needed and in  th e  13 y e a r  o ld  group 3 /3  o f  th e  boys and  4 /3  o f  th e  g i r l s  were 
needed , A g r e a t e r  p ro p o r t io n  o f  grammar sc h o o l 13 y e a r  o ld s  w ere re q u ire d , 
because th e  a c t u a l  numbers w ere low f o r  th e r e  were p ro b a b ly  some 13 y e a r  o ld s  
among th e  14 y e a r  o ld  age group  w hich was n o t t e s t e d .  Random s e l e c t i o n  o f  
every  o th e r  c h i ld  f o r  th e  12 y e a r  g roup p roved u n s a t i s f a c to r y  f o r  t h a t  g roup  
and was im p o ss ib le  f o r  th e  13 y e a r  o ld s^ so  t h a t  a p p ro p r ia te  p ro p o r t io n s  o f  
cases  i n  eac h  s c o re  i n t e r v a l  w ere added to  th o se  i n  th e  seco n d ary  s c h o o ls  i n  
o rd e r to  m a in ta in  th e  same d i s t r i b u t i o n .
The numbers w ere in c re a s e d  a s  i n  T ab le  2 ,3 .
TABLE 2 .3  
NUMBER OF CHILDREN AMALGAMATED
11 y r s . 12 y r s . 13 y r s .
B G B G B G
Prim ary 87 62 - - - -
Secondary 32 21 83 130 103 114
Grammar 11 7 27 43 35 38
TOTAL 130 90 112 175 140 152
The am algam ated s c o re d i s t r i b u t i o n  can be seen i n  T ab le 2 .4 .
^«CAufte ÎV aUcirecl th e  d U tr ibutto i-i of tVvo s c o r e s
TABLE 2.4
DISTRIBUTION OF RAW SCORES
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boys
PRIMARY SECONDARY
Scores 7y... 8y .  9y . iQ y. I i y . I 2y . I3 y . I4 y
39-40 0 0 0 0 1 0 11 8
36-38 1 0 0 4 4 5 11 28
33-35 0 0 3 7 5 18 24 26
30-32 0 3 13 12 20 20 17 25
27-29 2 8 13 11 24 19 15 16
24-26 1 8 11 14 11 7 9 7
21-23 1 . 6  16 12 11 7 6 1
18-20 13 8 9 7 3 6 3
13-17 1 8 6 7 4 1 1 0
12-14 1 12 3 7 0 2 1 0
9-11 1 3 3 1 0 1 0 0
6- 8 14 27 ;5 5 0 1 2 2
3- 5 30 16 5 3 0 1 2 2
0- 2 . 33 6 1 0 0 0 0 0
86 110 87 92 87 85 103 118
MEAN 5 .2 2  13.35  21 ..48 22.95 27.17  28.21 29.78 3 1 .48
S D 6.64 8 .5 9  8 .4 6  8.37 5 .26 6.61 7 .7 7 6 .8 4
MEDIAN 3 .5 1 2 ,2  2 2 .8  23 .9 27 .8  29 .6 V 31 .5 32.8
PRI.SEC. SEC+ SEC+
GRAMMAR GRAM. GRAM. GRAM.
Scores I i y . I2 y . 13y. I i y . 12y. I3 y .
39-to 2 9 5 2 5 21
3&38 10 14 7 8 12 21
33-35 13 .11 4 12 23 29
30-32 11 17 2 29 29 22
27-29 4 2 1 28 20 17
24-26 . 1 1 1 13 7 11
21-23 1 1 1 16 7 7
18-20 0 0 0 11 3 6
13-17 1 0 0 7 1 1
12-14 1 0 0 0 2 1
9-11 0 0 0 1 1 0
6- 8 0 0 0 2 1 2
3- 5 0 0 0 1 1 2
. 0 - 2 0 0 0 0 0 0
44 55 21 130 112 140
mean 32 .29 33.21 34.86 29.63 29.68 31.13
5 D 5 .3 7 5 .2 4 4.91 7.59 5.11 8.01
t4GDlAN 33 .2 34 .3 36.1 28 .0 30 .8 3 2 .6
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GIRLS
TABLE 2.4
DISTRIBUTION OF RAW SCORES
PRIMARY SECONDARY
Scores 7y . 8y. 9y. IQy. I i y . I2 y . I3 y . I4 y .
39-40 0 iO 0 0 0 1 3 1
36-38 0 0 0 0 0 2 6 8
33-35 0 2 2 3 2 12 22 23
30-32 0 1 4 8 5 15 28 24
27-29 0 2 6 8 11 20 20 29
24-26 ' 1 4 6 10 9 21 11 15
21-23 0 5 10 5 15 17 11 7
18-20 2 6 6 13 5 17 2 4
15-17 3 12 16 16 7 11 2 4
12-14 3 12 14 13 4 3 2 0
9-11 1 7 10 4 3 4 1 2
6- 8 24 38 13 12 0 4 6 11
3- 5 46 23 13 4 0 1 0 0
0- 2 34 4 1 0 1 0 0 0
114 116 101 96 62 130 114 118
MEAN , 4.79 10.83 13.10 18.19 22.19 23.71 27.92 28.36
S D 4.24 7 .37 8 .30 8.13 6.83 7 .19 7.43 5.95
MEDIAN 4.0 7 .9 14.3 17 .4 22.7 24.3 29.7 29.1
, PRI.iSEC. SEC+ SEC+
GRAMMAR GRAM GRAM. GRAM.
Scores I i y . I2y I3 y . I i y . I 2y . I5 y .
39-40 0 3 3 0 2 7
36-38 7 13 5 3 9 11
33-35 4 14 10 8 19 35
30-32 11 21 8 9 26 39
27-29 7 15 1 15 28 21
24-26 4 9 2 10 23 14
21-23 3 4 1 18 19 12
18-20 2 3 0  3 1 9 2
13-17 0 1 0 10 12 2
12-14 1 0  0 6 3 2
9-11 0  1 0 3 4 1
6 -8  0 0  0 0 4 6
3 - 3  0  0 0 0 1 0
0 - 2  0 0 0  1 0 0
39 84 30 90 173 152
29.46  30 .30  33.10  22 .46  2 3 .33  29.18
 ^ D 3 .6 8  3 .5 0  4.23  7 .73  7 .7 3  8.498
median 3 0 .2  30 .8  3 3 .4  23.3  26 .2  30.7
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Although each child had drawn a man in order to reduce the possible 
copying, it was considered useful to score them up to the age of 11 yrs as 
an indication of the intellectual maturity of the sample. The results were 
very close to those of Harris's standardization sample and suggested that 
this sample was of average ability^ . ( Table 2.3).
TABLE 2.3
MEANS WÎ STANDARD DEVIATIONS OF THE HARRIS DAM TEST FROM BUCKINGHAMSHIRE 
.‘CHILDREN COMPARED WITH THE AMERICAN STANDARDIZATION SAMPLE
BOYS
BUCKS U .S .A .
AGE N M S.D . N M S.D .
8-0 to 8-11 94 23.97 7.20 75 26.3 7.99
9-0 to 9-11• 86 29.77 8.39 75 3 0 .0 8.33
10-0 to 10-11 92 37.08 9.87 75 3 6 .0 10.32
11-0 to 11-11 79 38.46 8.18 75. 37.6 10.67
GIRLS
BUCKS U .S .A .
N M S.D . N M S.D .
8-0 to 8-11 90 24.40 8.00 75 27.2 7 .82
9-0 to 9-11 90 32.40 7.32 75 31.2 8.95
10-0 to 10-11 92 35.42 8.44 75 37.1 9.27
11-0 to 11-11 36 40.77 10.61 75 40.1 9.84
.V-
S c e  p a c j e  \if
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B SCALING
INTRODUCTION: POSSIBLE METHODS OF STANDARDIZATION
Age Norms
Any trait that shows progressive changes with age can he measured in
terms of age norms. This is the simplest method and was first used historically
in test construction, the most well known being the SB.
#
It is unsatisfactory however, for the following reasons:
1 There is evidence to show that psychological abilities do not develop
at a linear rate and when mean raw scores of age groups are plotted 
against age then a typical growth curve emerges. Hence mental ages 
cannot be regarded as equal units. This implies that such a scale 
can only be an ordinal scale, not an equal interval scale, with all 
the computational restrictions that that implies.
2 Not only does development not take place at a regular pace, but it 
also does not continue throughout life, so that there is no means of 
measuring above average traits when the growth curve has reached its . 
maximum although it is sometimes done by extrapolation as in Vernon's 
Graded Word Reading Test (GWRT) of 1938 and in the SB.
3 Even if it was an equal interval scale it would still not be possible
to compare degrees of backwardness or advancement in a skill, for one 
year behind or in advance has a different value at eight years than 
at twelve years. As a relative constancy in mental ability is one of 
the basic assumptions of all testing of untaught skills then it is 
necessary to use a statistical device which theoretically should give 
a constant figure irrespective of age. This was achieved initially by 
assuming there was a linear relationship between mental age and 
chronological age and calculating a mental ratio, which was transformed 
into a quotient by multiplying by 100, in order to avoid decimals.
The difficulty of using this method to describe adult’s intellectual 
ability was always recognised and overcome by using a fictitiouà 
maximum mental age, which still however did not take into account the 
decline in some mental abilities after thirty years of age.
The recognised disadvantages related however to age norms.and it ' 
was only later realized that irregularities in IQs had been built into the 
system, because their different dispersions at various age levels had •
not been taken into account. Wechsler (1944) pointed out that standard
deviations in the Revised Stanford Binet (Form L) varied by 7.5 units. Thus 
an individual whose position is 2 standard deviations from the mean at 6 would
obtain an IQ of 73 and at the age of 12 an IQ of 60.
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Thus th e  assum ption  t h a t  th e  IQ i s  a  c o n s ta n t f a c to r  was n o t e n t i r e l y  
su p p o rted  by th e  s t a t i s t i c a l  te c h n iq u e  u sed  and i t s  a b i l i t y  to  p r e d ic t  s c o re s  
a t  l a t e r  ag es  o r  on o th e r  t e s t s ,  one o f  i t s  p r in c i p le  f u n c t io n s ,  was im p a ire d .
P e r c e n t i le s
P e r c e n t i l e  norms were an  improvement on m en ta l age norms b ecau se  th e y  
p ro v id ed  a  b a s i s  f o r  i n t e r p r e t i n g  a  raw  s c o re  in  te rm s o f  a  p o s i t i o n  t h a t  a  
s u b je c t  a t t a i n s  i n  a  g ro u p , w hich i s  u s u a l ly  d e f in e d  by age i n  th e  c a se  o f  
c h i ld r e n .  T iw ycan  th e r e f o r e  be  u sed  to  p re d u c t c h i ld r e n 's  p o s i t io n s  on f u tu r e  
o ccasio n s  i n  s im i l a r  g roups and does n o t s u f f e r  from th e  d isa d v a n ta g e s  o f  th e  
m ental a g e .
I t  i s  p a r t i c u l a r l y  u s e f u l  where th e  s ta n d a r d iz a t io n  sam ple i s  sm a ll  
and no assu m p tio n s can  be made abou t a  norm al d i s t r i b u t i o n .  Where i t  h as  been  
used  w ith  p s y c h o lo g ic a l  t e s t s  th e  p e r c e n t i l e s  a re  o f te n  grouped in  i n t e r v a l s  
o f f iv e  o r  te n  g w e n à s  g ra d e s ,  a s  in  R aven 's  I ^ t r i c e s  (1 9 3 6 ).
I t  h as  th e  d isa d v a n ta g e  t h a t  th e  u n i t s  a r e  s y s te m a t ic a l ly  u n e q u a l in  
a l l  b u t a  r e c ta n g u la r  d i s t r i b u t i o n ,  b e in g  c lo s e r  to g e th e r  around th e  m edian 
and f a r t h e r  a p a r t  in  th e  u p p er and low er q u a n t i le s ,  and co n seq u en tly  can n o t 
be u sed  a r i t h m e t i c a l l y .
S tan d ard  D e v ia t io n  S co res
S ta n d a rd  d e v ia t io n  s c o r e s ,  i f  b ased  on a norm al d i s t r i b u t i o n  have th e  
same ad v an tag e  a s  p e r c e n t i l e s  i n  t h a t  th e y  g iv e  a  s u b je c t s  p o s i t i o n  i n  th e  
o rd e r o f  ach ievem en t i n  a  r e f e r e n c e  g ro u p , b u t have i n  a d d i t io n  th e  ad v an tag e  
o f h av in g  some o f  th e  a t t r i b u t e s  o f  an eq u a l i n t e r v a l  s c a l e .  Sometimes th e  
norms a r e  g iv e n  a s  Z s c o r e s ,  w hich a r e  j u s t  ex p re ssed  d i r e c t l y  i n  s ta n d a rd  
d e v ia t io n  u n i t s ,  a s  i n  th e  M e r r i l l  Palm er t e s t  (S tu tsm an  1931)* T h is ,  how ever, 
has th e  in c o n v en ien c e  o f  in v o lv in g  decim al p o in ts  and r e q u i r in g  p lu s  and mi nus 
s ig n s  and i s  u s u a l ly  overcome by m u ltip ly in g  th e  s ta n d a rd  d e v ia t io n  by  a  
constsin t t o  a v o id  th e  form er and add ing  on a  c o n s ta n t  t o  av o id  th e  l a t t e r .
Some A m erican group t e s t s  have u sed  T s c o re s  where th e  s ta n d a rd  d e v ia t io n  i s  
m u l t ip l ie d  by 10 and a  c o n s ta n t  o f  50  i s  added and some have u sed  s ta n in e  
sc o re s  where th e  mean i s  5 and s ta n d a rd  d e v ia t io n  2 . A s, how ever, th e  f i r s t  
w idely  u sed  c h i l d r e n 's  i n t e l l i g e n c e  t e s t  th e  SB had an  approx im ate  mean o f  
100 and a  s ta n d a rd  d e v ia t io n  o f  betw een 12 and 20 ,  most su b seq u en t c h i l d r e n 's  
t e s t s ,  g roup  o r  in d iv id u a l ,  have adop ted  a  mean o f  100 and s ta n d a rd  d e v ia t io n
o f 15 .
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N orm alized S ta n d a rd  S co res
S in c e  one o f  th e  re a so n s  f o r  u s in g  s ta n d a rd  s c o re s  i s  t o  r e n d e r  
com parable s c o re s  on d i f f e r e n t  t e s t s ,  s ta n d a rd  d e v ia t io n  s c o re s  can  o n ly  be 
used when th e  raw  s c o re s  o f  th e  sam ple a re  approx im ate  to  a  norm al 
d i s t r i b u t i o n .  T h is  i s  o f te n  n o t th e  ca se  when th e  number in  th e  sam ple i s  
sm a ll, b e in g  m easured in  hundreds o r  l e s s  p e r  age group r a th e r  th a n  in  
th o u san d s . Skew w ess -- o ccu rs  when th e  raw  s c o re s  do n o t r e p r e s e n t  e q u a l  u n i t s  
th roughou t th e  ra n g e  o f  s c o re s  owing t o  a  sudden in c re a s e  i n  th e  d i f f i c u l t y  
of some i te m s , o r  b ecau se  th e  ran g e  o f  item s  i s  to o  l im i t e d ,  p ro d u c in g  a  
p o s i t iv e ly  skewed d i s t r i b u t i o n  a t  th e  younder age le v e l s ' and a  n e g a t iv e ly  
.skewed d i s t r i b u t i o n  a t  th e  o ld e r  age l e v e l s .  As th e  s ta n d a rd  s c o re  d e v ia t io n  
sc o re s  re p ro d u c e  th e  o r i g i n a l  d i s t r i b u t i o n  o f  raw s c o r e s ,  th e  q u a l i ty  o f  
skewedness i s  a l s o  re p ro d u c e d . T h is  means t h a t  th e  p a r t i c u l a r  r e l a t i o n s h ip  
which i s  p r e s e n t  betw een p e r c e n t i l e s  and s ta n d a rd  s c o re s  in  a  no rm al
d i s t r i b u t i o n  i s  a b s e n t and th e  mean f o r  in s ta n c e  no lo n g e r  c o in c id e s  w ith
th e  m edian.
In  o rd e r  t o  o b ta in  c o m p a ra b il i ty  o f  s c o re s  from  d i s s im i l a r l y  shaped  
d i s t r i b u t i o n  th e  non l i n e a r  method o f  no rm alized  s ta n d a rd  s c o re s  i s  u s e d .
In  t h i s  th e  raw  s c o re s  a re  tra n s fo rm e d  in to  p e r c e n t i l e s  and th e n  in t o  th e  
s ta n d a rd  s c o r e ,  w hich co rre sp o n d s  to  t h a t  p a r t i c u l a r  p e r c e n t i l e  in  a norm al
d i s t r i b u t i o n .  L ike l i n e a r l y  d e r iv e d  s ta n d a rd  s c o r e s ,  n o rm alized  s ta n d a rd
(sco re s  can  be  p u t  in  any co n v e n ie n t form . U su a lly  th e  mean; i s  100 and  th e
S D 15 , a l th o u g h  in  th e  s u b te s t s  o f  th e  WISC W echsler u sed  10 and 3*
TREATMENT OF RESULTS
As th e  sam ple s i z e s  were s m a ll  and i t  was known t h a t  th e y  w ere l i k e l y  
to  be p o s i t i v e ly  skewed i n  th e  low er ag es  and n e g a t iv e ly  skewed in  th e  u p p er 
age groups i t  was d e c id e d  t o  u se  n o rm alized  s ta n d a rd  s c o r e s .  A lso  t o  f u r t h e r  
reduce chance i r r e g u l a r i t i e s  t o  re a d  o f f  th e  r e s u l t i n g  s ta n d a rd  s c o re s  from  
g rap h s , r a t h e r  th a n  u s in g  t a b l e s .
RESULTS
As e x p e c te d  in s p e c t io n  o f  th e  t a b l e s  g iv in g  th e  d i s t r i b u t i o n  o f  th e  raw  
sco re s  (T ab le  2 .4 )  showed t h a t  th e  s c o re s  i n  th e  younger age g roups o f  7 and 8 
years  were p o s i t i v e ly  skewed and th o s e  in  th e  o ld e r  age g roups o f  I 3 and 14 
years  were n e g a t iv e ly  skew ed. Raw s c o re s  c o rre sp o n d in g  t o  p e r c e n t i l e  v a lu e s  
were th e r e f o r e  c a lc u la te d  (T ab le  2 .6 ) .  These were th e n  p lo t t e d  on G raphs 2*1 
(a) and (b )  and th e  s ta n d a rd  s c o re s  re a d  to  form th e  t a b l e s  (T ab le  2 . ? ) .
As norm al d i s t r i b u t i o n s  would have produced  s t r a i g h t  l i n e s  th e  c u rv e s  found 
here f u r th e r  in d i c a te  t h a t  th e  d i s t r i b u t i o n s  were n o t norm al (F ra n c e ,1968) .
TABLE 2 .6
PERCENTILES CORRESPONDING TO RAW SCORES
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BOYS
P e r c e n t i le
PRIMARY 
RAW SCORES
SECONDARY
Rank 7 y . 8 y . 9y. lO y. 11y. I2 y . I3 y . I4 y .
5 .4 2 .7 3 .3 6 .4 17.7 13.3 17.6 1 9 .4
10 .8 • 3 .4 7.1 1 1 .6 19.5 20 .0 20 .2 25.1
20 1 .6 3 .3 1 4 .7 13.3 2 2 .2 23 .9 2 4 .8 28.1
30 2 .3 6 .7 18.7 19.0 2 4 .6 26.9 27 .6 30 .0
40 2 .6 8 .0 2 1 .2 21.7 26.7 28 .2 29.7 3 1 .4
30 3 .3 1 2 .2 2 2 .8 23 .9 27.8 29.3 31 .3 32 .8
60 4 .4 1 3 .2 2 4 .9 23.3 28.9 30 .8 33.1 34 .2
70 3 .2 1 8 .2 27 .2 28 .2 30.1 32.1 34 .4 3 3 .6
80 6 .7 2 2 .0 29 .2 30 .6 31 .4 33 .5 36.1 36 .8
90 9 .7 2 6 .5 31 .2 3 3 .2 3 3 .3 34 .9 38 .6 38.1
93 2 2 .6 28 .6 32 .2 3 3 .2 3 3 .9 35 .9 3 9 .3 3 9 .0
'
PRI.SEC SEC+ SEC+
GRAMMAR GRAM. GRAM. GRAM.
RAW SCORES RAW SCORES
I i y . I2 y . 13y. I i y . I2 y . I3 y .
3 21.1 26 .8 28.5 15.6 1 6 .3 1 8 .0
10 26.8 2 9 .8 2 6 .8 18.0 2 1 .4 2 1 .4
20 ■ 2 9 .7 3 0 .7 31 .3 21 .2 25.8 2 6 .0
30 3 0 .9 3 1 .6 33 .3 23.7 27.9 28.6
4o 32.1 3 2 .8 3 5 .0 26.6 29.6 30 .7
30 3 3 .2 3 4 .3 36.1 28 .0 30 .8 3 2 .6
60 3 4 .2 3 3 .7 3 7 .0 29.3 32 .0 3 4 .0
70 3 3 .2 36 .9 37 .9 30.6 33 .3 3 3 .3
80 3 6 .5 38.1 38 .7 32.1 34 .7 3 7 .3
90 3 7 .8 3 8 .9 39 .6 34 .7 36.8 38 .8
93 3 8 .4 3 9 .8 40.1 36.8 38 .2 3 9 .2
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TABLE 2 .6
PERCENTILES CORRESPONDING TO RAW SCORES
PRIMARY SECONDARY
Percential RAW SCORES RAW SCORES
Rank 7y . 8y. 9y. lOy. I i y . I2y. I3 y . I4y.
3 .3 2.7 3.3 .;3.7 10.6 9 .6 8.3 16 .7
10 1.0 . 3 .3 4.6 6.9 13.1 13.9 18.1 20.8
20 2.0 3.0 6.9 10.9 16.2 17 .7 28 .2 24.6
30 2.3 6.1 9.3 13.3 19.7 20.1 26 .5 26 .7
40 3.2 7.0 12.3 13.3 21.3 22 .3 28.1 27 .9
30 4.0 7.9 14.3 17 .4 22.7 24.3 29 .7 29.1
60 4.8 10.5 16 .3 19.3 24.2 26 .2 3 0 .3 30 .6
70 3.4 13.8 19 .3 23 .6 26.1 28.1 32 .2 32.1
80 7.0 16.7 22 .7 26 .4 28.1 30 .3 33 .6 33 .6
90 8.4 2 1 .9 2 7 .4 30 .0 30 .0 3 3 .0 3 3 .2 35.1
93 13.8 2 6 .3 30.1 31.8 31.8 34 .6 37.1 36 .7
PRI.SEC. 5EC+ SEC+
GRAMMAR GRAM. GRAM. GRAM.
RAW SCORES RAW SCORES
I i y . 12y. 13y. Iiy. I2 y . I3 y .
3 1 8 .8 19.7 2 4 .2 10.6 11.2 1 2 .4
10 2 1 .4 23 .0 26.5 13.0 15.4 21 .0
20 2 4 .8 26.1 30 .2 16.3 18.8 2 4 .7
30 2 7 .2 27 .9 31 .4 20.5 21.6 2 7 .4
4o 2 8 .9 2 9 .6 32.3 22 .0 24.1 29.6
30 3 0 .2 30 .8 33 .4 23.3 26 .2 30 .7
60 3 1 .3 31 .9 34 .3 26 .2 28.1 31 .9
70 32 .3 3 3 .3 33.2 28.1 30 .0 33.1
80 34 .9 3 3 .3 36 .7 - 30 .2 3 2 .0 3 4 .4
90 36 .8 3 7 .2 38.5 33 .2 34 .5 36 .3
93 3 7 .6 38 .2 4 0 .0 34 .4 36 .2 38.3
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TABLE 2.7
.STANDARD SCORS EQUIVALENTS FOR RAW SCORES BASED ON TOTAL SAMPLE
.8^
■RAW
SCORE
. BOYS 
CHRONOLOGICAL AGE
RAW
SCORE
GIRLS 
CHRONOLOGICAL AGE
7 8 9 10 11 12 15 7 8 9 10 11" 12 15
40 • 123 ,40
39 121 59
38 123 117 58 123
37 123 120 113 57 121
36 123 117 110 56 123 118
35 123 120 114 107 55 123 121 113
34': 121 117 110 104 54 122 117 112
33 123 119 113 108 101 55 119 113 108
32 122 116 112 104 99 52 123 116 113 103
31 119 114 110 101 96 51 121 114 110 102
30 116 112 107 98 94 50 123 119 113 108 99
29 123 113 109 104 95 95 29 122 117 110 106 96
28 123 110 108 101 95 91 28 120 113 108 103 94
27 -121 108 103 98 90 89 27 119 115 106 102 92
26 119 106 104 96 88 87 26 123 117 112 104 100 90
25 117 103 102 94 86 86 . 23 123 113 110 102 98 88
24 115 101 100 92 84 84 24 122 114 109 100 96 86
23 114 99 98 90 85 82 25 121 113 108 98 94 83
22 113 98 96 88 82 81 22 120 111 106 96 95 . 83
21 111 96 95 - 86 81 80 21 118 110 103 95 90 82
20 124 110 94 95 83 80 79 20 117 109 104 . 95 89 81
19 124 109 95 92 83 78 . 77. 19 116 107 102 91 87 80
18 124 108 91 . 91 81 77 75 18 113 106 100 89 86 79
17 123 106 90 89 79 76 17 114 103 99 88 84 78
16 123 103 89 88 77 75 16 123 112 103 97 86 82 77
15 122 104 . 88 87 75 15 124 111 101 95 83 80 77
14 122 103 87 87 14 124 109 . 99 95 85 79 76
13 121 102 87 84 15 125 108 97 92 81 77 75
12 121 100 86 82 12 122 106 96 90 79 76 75
11 120 99 83 81 11 121 103 94 88 77 75
10 119 98 84 80 10 120 103 95 86 75
9 118 97 83 78 9 118 101 91 84
8 116 95 82 77 8 116 99 90 82
7 113 93 80 76 7 113 96 87 80
6 111 90 79 75 6 109 92 ■ 83 77
5 107 87 78 5 104 88 82 75
4 103 83 77 4 100 84 78
3 98 80 75 5 94 79 75
2 90 75 2 87 73
1 81 1 81
75
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TABLE 2.8
STANDARD SCORE EQUIVALENTS FOR RAW SCORES IN DIFFERENT TYPES OF SCHOOLS
RAW PRI- SECONDARY GRAMMAR RAW PRI- SECONDARY GRAMMAR
SCORE MARY mDERN SCORE MARY MODERN
11 12 15 14 11 12 15 11 12 15 14 11 12 15
40 123 123 40 124
39 ' 120 120 123 119 113 59 121
35 118 118 121 114 108 58 120 117
37 ' 113 113 117 108 103 57 120 118 113
36 127 123 113 110 111 103 100 56 120 117 113 110
33 124 120 110 107 107 102 96 55 113 120 115 112 107
3^f 120 117 107 103 103 98 95 54 111 114 110 108 103
33 117 113 104 100 99 93 83 55 120 108 110 106 104 99
32 114 109 101 97 96 91 87 52 117 103 108 104 101 96
31 111 103 99 95 92 88 84 51 120 113 103 103 102 97 95
30 lo8 101 96 92 89 83 82 50 118 112 100 102 99 94 91
29 104 98 94 89 86 82 81 29 113 110 98 100 ;96 91 88
28 101 95 92 87 84 79 79 28 113 108 96 96 95 87 86
27 98 92 98 83 81 76 78 27 110 103 94 92 91 '84 83
26 95 90 91 83 80 76 26 108 104 92 90 89 80 80
25 95 88 89 81 79 75 23 103 101 90 88 87
24 91 86 87 80 78 24 103 99 88 86 83
23 89 83 .83 77 25 100 97 87 84 85
22 87 85 84 ' 22 97 95 83 83 82
21 85 82 83 21 95 94 84 81 80
20 82 81 81 20 95 92 83 80
19 80 80 80 19 91 90 82
18 78 18 89 88 80
17 17 87 86
16 16 86 85
15 15 84 85
14 14 85 .' 82
13 15 81 81
12 12 80 8o
11 11
10 10
1 I
r
:
3 3
2 2
1 1
0 0
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S ta n d a rd  s c o re s  were n o t  found f o r  th e  14 y e a r  age g roups b ecau se  
grammar s c h o o l c h i ld r e n  o f  t h a t  age had n o t been  te s t e d ,  and so  co u ld  n o t be 
amalgamated w ith  th e  seco n d ary  modern c h i ld r e n ,  b u t th e r e  i s  re a so n  to  suppose 
th a t  s c h o o l c h i ld r e n  show v e ry  l i t t l e  improvement a f t e r  I 3  y e a rs  f o r  th e  
mean s c o re s  o f  th e  seco n d ary  14 y e a r  o ld s  show l i t t l e  in c re a s e  above* the  I 3 
y ear o ld s .  However, in  o rd e r  t o  u se  th e  raw  s c o re s  o f  14 y e a r  o ld s  in  
subsequen t s tu d ie s  s ta n d a rd  s c o re s  were found f o r  t h a t  age group b ased  s o le l y  
on th e  seco n d ary  s c h o o l g ro u p . They a re  g iv e n  in  T ab le  2 .8  to g e th e r  w ith  a l l  
th e  seco n d ary  g roups s ta n d a rd iz e d  s e p a r a te ly  a cc o rd in g  to  th e  ty p e  o f  s c h o o l 
from w hich th e y  were ta k e n .
CONCLUSION
Ov/ing to  th e  p o s i t i v e  skew nesS;;. o f  th e  s c a le  a t  th e  7 y e a r  l e v e l  and 
th e  r e s t r i c t i o n  o f  sam p lin g  ov er I 3 y e a r s ,  th e  s c a le  i s  n o t a p p l ic a b le  f o r .  
c h i ld re n  ont&bdft th e  ag es  o f  8 and I 3  y e a r s .  T h is  g e n e ra l  r u l e  h as  been  
fo llow ed  i n  th e  su b se q u en t s tu d ie s  ex cep t in  a  few s p e c ia l  c a s e s .
9 ^
C H A P T E R  I I I  
. RELIABILITY
R e l i a b i l i t y  o f  th e  P la n  t e s t  w i l l  now be a s s e s s e d  a c c o rd in g  to  
th e s e  fo u r  a s p e c ts :
A TEST RELIABILITY
At t h i s  p o in t ,  r e l i a b i l i t y ,  meaning c o e f f i c i e n t  o f  e q u iv a le n c e , 
was th e  o n ly  a s p e c t  o f  th e  t e s t  t h a t  co u ld  be a s s e s s e d .  T e s t in g  fo r  
hom ogeneity , a l th o u g h  im p o r ta n t ,  was n o t f e a s ib l e  a t  t h i s  s ta g e .
Even th e  r e l i a b i l i t y  o f  e q u iv a le n c e  i s  d i f f i c u l t  to  m easure .
I t  would have b een  b e s t  to  have used  a  p a r a l l e l  s e t  o f  i te m s ,  b u t one 
d id  n o t e x i s t .  The o n ly  method th a t  co u ld  be u sed  was some ty p e  o f  
s p l i t - h a l f  te c h n iq u e .  The a p p l i c a b i l i t y  o f  t h i s  was open to  q u e s t io n ,  
b ecau se  i t  i s  d e s ig n ed  f o r  t e s t s  composed o f  in d iv id u a l  i te m s , w hereas 
many o f  th e  P la n  ite m s  a r e  q u a l i t a t i v e  p ro g re s s io n s  o f  one item  c a te g o ry *  
Thus th e  s p l i t - h a l f  c o r r e l a t i o n s  co u ld  be s p u r io u s ly  h ig h .  M oreover, th e  
u s u a l  method o f  s p l i t t i n g  th e  t e s t  in to  odd and even item s  was n o t r e a l l y  
ad eq u a te  b eca u se  th e y  ought to  be eq u a ted  i n  te rm s o f  d i f f i c u l t y .  However, 
t h a t  would have been  la b o r io u s  and tim e consum ing. I t  was th e r e f o r e  
d ec id ed  to  u se  th e  s im p le s t  method and fo rm u la , Spearman-Brown*s and lo o k  
a t  th e  r e s u l t s ,  w hich a re  i n  T ab le  3*1•
TABLE 3.1  
SPLIT HALF RELIABILITY
BOYS
AGE N M S.D . r RELIABILITY
7 86 2 .7 4 3 .2 2 . 9 ? 8 0 .9 8  .
2 .6 6 3 .2 0
8 110 6 .0 9 3 .9 7 . 9 2 4 4 .9 6
7 .109 4 .7 3
9 87 10.11 4.21 .8 7 1 2 . .9 3
11 .18 4.31
10 92 10 .88 4 .4 3 . 8 5 -5 4 .9 2
1 1 .93 4 .3 2
11 87 13.46 2 .76 .70 87 .8 2
1 3 .90
12 83 14.01 3 .7 2 . 8 0 « 1 .8 9
14 .20 3 .3 4
13 103 ,. 14.91 4 .0 4 . 9 1 9 0 .9 5
14 .83 3 .95
. . ' '93
girls
'AGE . U M S.D. r RELIABILITY
7 114 2.47 2.33 . 9 X 8 0 .98
2.20 . 2.08
8 116 3.303 3.60 .9 1 6 Z .96.
3 .43 4.06
9 101 7 .03 4 .07 .8^ >92 .95
7.87 4.33
10 96 8.04 3.72 .V - 9 7 9 .89
8.38 3.33
11 62 . 10.08 3.18 .6 1 5 2 .76
12.0 1 ' 4.03
12 130 11.37 4.01 .871)
11.92 3.32
13 Il4 13.93 4.00 .8776 .93
13.91 3.70
All the reliability coefficients were high, being frequently 
marginally higher for boys than for girls, although the same trends were 
seen in both. The reliability was highest in the seven and eight year olds, 
when the great majority of the items used by the bottom 30^ of scorers were 
independent. It was in the higher age groups, where more progressive items 
were used that the coefficients were lower, which suggests that while 
progressive items can enhance a reliability score, they can also detract from 
it. It must also be remembered that the samples were more homogeneous in 
ability from 11 yrs upward, which would also have reduced the split-half 
correlations.
B SCORER RELIABILITY
The r e l i a b i l i t y  o f  th e  P la n  s c o re  i s  n o t l i k e l y  to  be  a f f e c t e d  by 
in a c c u ra c ie s  due to  e i t h e r  th e  re c o rd in g  o f  th e  s u b je c t  o r  th e  a r i th m e t ic  o f  
th e  s c o re s ,  b u t i t  i s  l i k e l y  t o  be a f f e c te d  by th e  judgem ent of th e  s c o r e r .
This was first investigated by selecting protocols ranging, according 
to the writer’s scoring, from 0 to 32. Most of them contained items which 
were difficult to score. They were given to four trainee psychologists, who 
had already had some months in learning test technique, but they did not 
have any special coaching in scoring this one, as it was intended to 
replicate the circumstances of a trained psychologist having to pick up the 
instructions of a new test on his own.
Although the number of protocols was only 33 a normal 
distributions of scores could not be assumed, it was considered that the 
product moment method of correlation was robust enough to use. The results 
can be seen in Table 3*2.
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■ TABLE 3.2 -
INTERSCORER CORRELATIONS I 
SCORER MEAN S.D. CORRELATION
*st‘Second First Second First Second
A 12.48 11.36 7.78 7.79 .93
A C 12.48 12.38 7.78 7.91 .97
A 0 12.48 12.39 7.78 7.31 .91
B c 11.36 12.38 7.91 7.91 .90
6 D 11.36 12.39 7.78 7.51 .91
C D 12. 11 .39 7.91 7 .5 1 ‘98
The coefficients range from #90 to .98, which is currently regarded 
as being an acceptable degree of reliability. However, although from 
inspection it could be seen that most of the raw scores were similar, there 
were one or two showing larger differences, the greatest being a girl of 
I0y 6m, whose score by A was 29 and by B was 19, a difference of 10 raw 
scores*
V/hen transposed into standard scores, they became 102 and 122 
respectively giving a difference of 20 standard score units. Such a large 
difference should be avoided in a clinic test and the items were examined 
individually to see where inter scorer agreement was least.
This was done by recording all four scorers judgements for each 
item, both when the item was scored present and absent. Percentages of 
incorrect responses were then calculated by counting the odd one out in four 
as incorrect, or counting as incorrect where the items were found present 
by two and absent by two; for each item, using this method the percentage 
items judged correctly are shown in Table 3*3 •
TABLE 3 .3
SHOWING THE PERCENTAGE AGREEMENT OF FOUR SCORERS ON EACH ITEM
ITEM NO. % AGREEÎŒNT
21 99
22 95
g  I I
I I  I I
27 99
28 97
29 97
s  a
’ "  I I
100
55 93
I I  I I
39 91
40 93
ITEM NO. 9^ AGREEMENT
1 100
2 100
3 100
4 100
3 100
6 99
7 99
0 98
9 99
10 100
11 100
12 92
13 93
14 93
13
16
17 93
18 95
19 96
20 94
;
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I n  g e n e ra l  ite m s  a r e  e a s i e r  to  s c o re  a t  th e  b eg in n in g  th a n  a t  th e  end
o f th e  t e s t .  T h is  i s  p o s s ib ly  b ecau se  th e r e  a r e  more item s  th e r e  t h a t  have
to  be judged  p r e s e n t  o r  a b s e n t,  w h ile  l a t e r  on th e  ite m s  a re  concerned  w ith  
degrees o f  q u a l i t y .  As a  r e s u l t  o f  t h i s ,  in v e s t ig a t io n  s u g g e s tio n s  were 
in v i te d  from  th e  s c o r e r s  a s  to  how th e  in s t r u c t io n s  co u ld  be c l a r i f i e d  and 
the  n e c e ssa ry  changes made.
Then a n o th e r  34 p ro to c o ls  were g iv e n  to  9  more s c o r e r s  in c lu d in g  th e
w r i te r .  They were from  boys and g i r l s  o f  7 to  13 y r s ,  s c o r in g  from  0 t o  32
acco rd in g  to  th e  a u th o r .  The r e s u l t s  a r e  i n  T ab le  3* 4 .
TABLE 3 .4  
INTER SCORER CORRELATIONS I I
SCORER MEAN S.D,
F i r s t Second F i r s t Second F i r s t Second
E A 14 .89 17 .36 9*66 10.14 .8 9
E B 14 .89 14 .30 9*66 9*35 .9 6
E C 14 .89 17 .42 9*66 10 .23 *94
E D 14 .89 14 .55 9*66 9*10 *94
A- B 17 .36 14 .30 10 .14 9*35 *93
A C 17 .36 17 .42 10.14 10 .23 *93
A D 17 .36 14 .55 10.14 9*10 *92
B ,C 1 4 .30 17 .42 9*35 10 .23 .9 3
B D • 1 4 .30 14 .55 9*35 9*10 . *96
C D 1 7 .4 2 14 .55 10 .23 9 .1 0 *97
A lthough  th e  i n s t r u c t i o n s  had  been  c l a r i f i e d  a c c o rd in g  to  th e  
su g g e s tio n s  o f  th e  p re v io u s  s c o r e r s ,  th e  c o r r e l a t i o n s  w ere no h ig h e r .  The 
means o f  th e  s c o r e r s  s t i l l  show a  d isc re p a n c y  w ith  th r e e  s c o r e r s  in c lu d in g  
th e  w r i te r  g a in in g  means o f  l4 .3 3 ,  and 14 .89  and th e  two o th e r s 17*36
and 17*42.
Once a g a in ,  a lth o u g h  most o f  th e  c h i ld r e n  have o n ly  sm a ll d i f f e r e n c e s  
in  t h e i r  s c o re s ,  th e r e  was one boy o f  12 y r s .  4 m ths. who was g iv e n  a raw  
score o f  21 by ( th e  W r ite r )  and a  s c o re  o f  32 by  E . These a re  e q u iv a le n t  
to  s ta n d a rd  s c o re s  o f  82 and IO9 , a  d i f f e r e n c e  o f  27  s ta n d a rd  s c o re  u n i t s .  
Enquiry in t o  th e  cau se  o f  th e  d i f f e r e n c e  re v e a le d  t h a t  s c o r in g  in s t r u c t i o n s  
o f th e  s t a i r s  had  b een  m is in te rp re te d  by t h i s  s c o re r  a lo n e ,  and g roup  d is c u s s io n  
upheld th e  w r i t e r ’ s  s c o r in g  and t h a t  o f  th e  th r e e  o th e r s .
I t  i s  p o s s ib le  t h a t  i n t e r  s c o re r  r e l i a b i l i t y  was low ered  by th e  la c k  
of m o tiv a tio n  o f  some o f  th e  s c o r e r s .  They were fo llo w in g  an  in te n s iv e  c o u rse
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and had so  much to  l e a r n  t h a t  was o f  p rim ary  n e c e s s i ty  t h a t  th e  s c o r in g  o f  
th e se  p r o to c o ls  w ith o u t p r io r  d e t a i l e d  in s t r u c t io n s  f o r  no p a r t i c u l a r  c l i n i c a l  
reaso n  c o u ld  have b een  te d io u s  and c o n c e n tra t io n  m ight w e ll  have b een  low .
As th e  t e s t  l i t e r a t u r e  o n ly  g iv e s  i n t e r c o r r e l a t i o n s  betw een s c o r e r s  
and does n o t u s u a l ly  g iv e  in fo rm a tio n  ab o u t th e  d i f f e r e n c e s  i n  t h e i r  mean 
sc o re s , s t i l l  l e s s  o f  p a r t i c u l a r  c a s e s ,  i t  was d ec id ed  to  lo o k  a t  th e  same
s c o re rs  a sse ssm e n t o f  t e n  d raw ings o f  a  man e a r l i e r  i n  th e  c o u r s e .  The sam ple
had n o t b een  s e le c te d  w ith  t h i s  purpose i n  mind and had n o t b een  w e ll  s e le c te d
fo r  th e  age  ra n g e  o f  th e  c h i ld r e n  was narrow , 6y Ira to  9y 3^ and th e r e f o r e
th e  ran g e  o f  p o s s ib le  raw  s c o re s  was narrow , v a ry in g  betw een  7 and 37  o u t  o f  
a  p o s s ib le  73* Once a g a in  th e  p ro d u c t moment method o f  c o r r e l a t i o n  was u se d , 
producing  th e  i n t e r c o r r e l a t i o n  c o e f f i c i e n t s  seen  i n  T ab le  3*5*
TABLE 3*5
RELIABILITY INTERCORRELATIONS OF FOUR SCORERS ON THE DRAV/-A-MAN TEST
SCORERS MEAN S.D .
A B C D
A A 22 .10 9*25
B .9 8 B 19*60 8 .7 5
C *97 *96 C 20 .20 8 .2 5
D *95 *97 .9 4 D 19*50 9 .0 4
These c o r r e l a t i o n s  a r e  i n  l i n e  w ith  th o se g iv e n  by H a r r i s /  t l  963) '
l a rg e r  sam ples o f  75 c h i ld r e n ,  and a re  h ig h e r  th a n  Y u le ’s .  U n fo r tu n a te ly ,  
H a rr is  does n o t s t a t e  th e  ran g e  o f  s c o re s ,  nor does he g iv e  any  d e t a i l s  o f  th e  
extrem e c a s e s .  I n  t h i s  group  th e  l a r g e s t  d isc re p a n c y  was fo r  a  boy o f  9y 8m, 
S co rer A gave him  a  raw  s c o re  o f  28 and a s ta n d a rd  s c o re  o f  9 5 , w h ile  s c o r e r  D 
gave h im -a raw s c o re  o f  21 and a  s ta n d a rd  sc o re  o f  84 , a  d i f f e r e n c e  o f  11 
s ta n d a rd  s c o re  u n i t s .  .
T h is  d is c re p a n c y  i s  n o t so  la rg e  a s  fo r  th e  P la n  t e s t ,  b u t a l s o  th e  
r e s u l t s  a r e  n o t s t r i c t l y  com parable because  th e  numbers o f  p ro to c o ls  a r e  
s m a lle r ,  age and s c o re  ran g e  n a rro w er, and m o tiv a tio n  b e t t e r  on th e  p a r t  o f  
th e  s c o r e r s .  I t  i l l u s t r a t e s  a  u s e f u l  p o in t  th a t  h ig h  c o r r e l a t i o n  c o e f f i c i e n t s  
a re  no t s u f f i c i e n t  in d i c a t io n s  o f  i n t e r  s c o re r  r e l i a b i l i t y  and more n eeds to  
be known i n  te rm s o f  d i f f e r e n c e s  betw een s c o re r s ’ means and th e  ex trem e c a s e s .
C TESTEE STABILITY.
T h is  i s  b e s t  a c h ie v e d  by g iv in g  th e  same c h i ld r e n  a p a r a l l e l  form  o f  
th e  t e s t  f o r  i n  t h i s  way a  p r a c t i c e  e f f e c t  can  be a v o id ed , b u t a s  th e r e  i s  no 
p a r a l l e l  form  to  t h i s  t e s t ,  i t  was g iv en  a t  i n t e r v a l s  o f  one week, one month
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and two months* An i n t e r v a l  t h a t  i s  to o  s h o r t ,  such a s  one week, can  produce 
sco re s  w hich show a  s p u r io u s ly  h ig h  c o r r e l a t i o n ,  because  th e  c h i ld r e n  a r e  
r e c a l l in g  th e  re sp o n se s  t h a t  th e y  made l a s t  tim e , on th e  o th e r  hand, a  lo n g e r  
tim e i n t e r v a l  o f  two m onths, a t  an  age l e v e l  when maximum developm ent i n  th e  
b a s ic  c o n c e p ts  i s  o c c u r r in g ,  may produce a  sp u r io u s ly  low r e s u l t*  As th e se
t e s t s  w ere g iv e n  and sc o re d  by th e  t e s t e r ,  c o n t r ib u t in g  so u rc e s  o f  u n r e l i a b i l i t y ,
due to  d i f f e r e n c e s  i n  a d m in is t r a t io n  and s c o r in g , were red u ce d .
T e s t-H e te s t  R e l i a b i l i t y  o f  th e  P la n  T es t
1 .  I n t e r v a l  o f  one week
T h is  was done w ith  a  c l a s s  o f  abou t 23 e ig h t  y e a r  o ld s  i n  a  g i r l s *  
prim ary  s c h o o l.  U sing  Spearm an’ s  rh o  a  c o r r e l a t i o n  o f  .96  was o b ta in e d . A 
p roduct moment c o r r e l a t i o n  was a l s o  c a lc u la te d  and th e  r e s u l t s  a r e  i n  T ab le  3 *6 ,
TABLE 3 .6
CORRELATIONS OF TEST-RETEST SCORES WITH ONE 'ÆEK INTERVAL
T e s t Mean S t .  D. C o r re la t io n
1 12 .26  7 .6 4  .96
2 12.86 7.53
2 . I n t e r v a l  o f  one month ..
T h is  was done i n  a  p rim ary  sch o o l w ith  a c l a s s  o f  f i r s t  y e a r  boys and 
g i r l s  betw een  7 and 8 y e a r s .  S even teen  p a i r s  were o b ta in e d  o f  b o th  th e  P la n  
and th e  Draw-a-Man t e s t ,  th e  l a t t e r  b e in g  used  fo r  com parison . The r e s u l t s  
a re  i n  T ab le  3*7.
TABLE 3 .7
CORRELATION OF TEST-RETEST SCORES IN PLAN AND DRAV/-A-MAN TEST WITH ONE MONTH’S
INTERVAL
T e s t Mean S .D . C o r r e la t io n
P lan
1 6 .6 5  5 .7 6
2 8 .41 6 .4 7  .79
1 ' 2 3 .18  6.81
2 22 .29  6 .18  .70
The a v e ra g e  P la n  s c o re  showed a  g a in  over th e  one month i n t e r v a l ,  w h ile  
th e  Man s c o re  showed l i t t l e  change . Both c o r r e la t io n s  were ab o u t th e  same.
3 . I n t e r v a l  o f  two months
T hese r e s u l t s  w ere o b ta in e d  from two c la s s e s  o f  e ig h t  y e a r  o ld s  i n  a  
mixed p rim ary  sc h o o l a s  a  s id e  r e s u l t  o f  an  in v e s t ig a t io n  in to  th e  e f f e c t s
Man
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of teaching on the Plan score. The results of both the control class and 
experimental class, who had a lesson in plan drawing between their first and 
second test, can be seen in Table 3.7.
TABLE 3 ,7
CORRELATIONS BETWEEN TEST-RETEST WITH INTERVAL OF TIVO MONTHS.
THE EXPERIMENTAL GROUP WERE INSTRUCTED IN PLAN DRAWING.
CONTROL EXPERIMENTAL
BOYS . .85 .9 7
GIRLS .75 .14
BOYS & GIRLS .79 .61
4. Interval of three months
These results were obtained from the same school as the previous 
results and were a by product of another investigation (Table 3*8).
TABLE 3.8
CORRELATIONS BETWEEN TEST-RETEST WITH THREE MONTHS INTERVAL
N = 18 M S.D . r
AGE / 8y 11.6m 3.5#
PLAN
Sept.22 9.857 7.226 .79
Jan. 15.142 10.333
VOCABULARY
Sept. 23 38.521 9.963
Jan. 42.130 8.901
.96
H ere i t  i s  p o s s ib le  to  c o n t r a s t  th e  r e l i a b i l i t y  o f  th e  P la n  t e s t  
w ith  th e  C r ic h to n  v o c a b u la ry  t e s t .  As can be seen  from  th e  means, th e re  
was l e s s  change i n  th e  v o c a b u la ry  and i t s  c o e f f i c ie n t  was h ig h e r  th a n  th e  P la n  
The numbers o f  c h i ld r e n  chang ing  t h e i r  s c o re s  can  be se e n  i n  T able 3.9. T his  
shows t h a t  th e r e  was a  much g r e a te r  change on th e  P la n  t e s t  th a n  th e  v o cab u la ry  
t e s t .
TABLE 3 .9
PERCENTAGES OF CHILDREN SHOWING DIFFERENT AMOUNTS OF CHANGE ON THE PLAN AND
VOCABULARY TESTS.
RAW SCORE PLAN VOCABULARY
CHANGE N ^ N %
0 6 29 0 0
1 4 19 0 0
2-5 4 19 22 96
6-10 3 14 0 ?
11+ 4 19 1 4
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D iscussion
The r e s u l t s  te n d e d  to  f a l l  in to  two g roups th e  f i r s t  one w ith  on ly  
one week i n t e r v a l  betw een  t e s t  and r e t e s t ,  w hich produced a  c o r r e l a t i o n  o f  *96 
and th e  o th e r s  w ith  i n t e r v a l s  o f  one, two and th r e e  months which a l l  produced 
lower c o r r e l a t i o n s  . •
I n  th e  f i r s t  g roup  th e  h ig h  c o r r e l a t i o n  o f  .9 6  s u g g e s ts  t h a t  th e  g i r l s
were rem em bering a  p re v io u s ly  produced re sp o n se . Many o f  th e  p u p ils  had
id e n t i c a l  s c o re s  and o n ly  one showed an  in c re a s e  o f  6 .
I n  th e  second  g roup  most had i d e n t i c a l  s c o re s  a g a in , b u t  one showed 
an in c re a s e  o f  12 p o in t s  which su g g e s ts  some developm ent o f  s p a t i a l  c o n ce p ts  
in  th e  m eantim e. The I4an t h a t  th e s e  c h i ld r e n  drew was a l s o  sc o re d  and produced 
a t e s t - r e t e s t  c o r r e l a t i o n  o f  a s im i la r  m agnitude a t  . 70 .  H a r r is  (1963) q u o te s  
c o r r e la t io n s  i n  th e  .6 0  and .70  range  f o r  c h i ld r e n ’ s  s c o re s  w ith  i n t e r v a l s  a s  
much a s  th r e e  m onths. S tru m p fe r and Miene (1968) found t e s t - r e t e s t  c o e f f i c i e n t s  
o f  *73 f o r  Man s c a le s  a f t e r  an  i n t e r v a l  o f  fo u r  m onths.
The r e s u l t s  i n  th e  t h i r d  group where i n s t r u c t io n  h a s  been  g iv en  su g g e s t 
th a t  d i f f e r e n c e s  betw een  boys and g i r l s  a r e  masked when th e  two s e x e s -a re  
grouped to g e th e r .  T here was no s t a t i s t i c a l  d i f f e r e n c e  betw een th e  means o f  
th e  e x p e rim e n ta l and c o n t r o l  group to  in d ic a te  a  le a r n in g  e f f e c t  and th e  
c o r r e l a t i o n  o f  boys and g i r l s  t e s t  s c o re s  to g e th e r  w ere *75 i n  k eep in g  w ith  
th e  c o n t ro l  g ro u p . D iv id ed  in t o  boys and g i r l s ,  th e  sam ple produced d i f f e r e n t  
r e s u l t s ,  f o r  th e  b o y s’ c o n t r o l  group had a  c o r r e l a t i o n  o f  .85  betw een t e s t  and 
r e t e s t  and th e  e x p e r im e n ta l group  had one o f  . 97 , a s  h i ^  a s  th e  .96  found i n  
a  one week i n t e r v a l  w ith  g i r l s .  The g i r l s  c o n t ro l  g roup , on th e  o th e r  hand, 
had a  c o r r e l a t i o n  o f  .7 5 ,  b u t  f o r  th e  ex p erim en ta l g roup  i t  was on ly  .1 4 .  T h is  
su g g e s ts  t h a t  te a c h in g  does have an  e f f e c t  on some g i r l s ’ s c o r e s .  Only 2 o u t 
o f 13 boys had  an  in c re a s e d  sc o re  o f  10 p o in ts  i n  th e  ex p e rim en ta l g roup , 
w hereas 7 g i r l s  o u t o f  21 had an  in c re a s e d  sc o re  o f  more th a n  10 p o in ts  and 
one a s  many a s  26 p o in t s .  The p o s s ib le  re a so n  f o r  t h i s  i s  more f u l l y  d is c u s se d  
l a t e r .  (C h ap te r  X I) H ere i t  need o n ly  be s a id  t h a t  i t  i s  p o s s ib le  t h a t  b o y s ’ 
s c o re s  a r e  more r e l i a b l e  th a n  g i r l s ’ s c o re s ,  f o r  even i n  th e  c o n t ro l  g roup , 
th e  g i r l s ’ c o r r e l a t i o n  o f  .7 5  i s  low er th a n  th a t  o f  th e  boys o f  . 85 .
The r e s u l t s  i n  th e  fo u r th  group a re  i n t e r e s t i n g  because  i t  p ro v id e s  a  
com parison w ith  a  v o c a b u la ry  t e s t .  The c o r r e l a t i o n  c o e f f i c i e n t s  a re  low er 
fo r  th e  P la n  th a n  th e  v o cab u la ry  t e s t  and exam ination  o f  th e  accompanying 
d if f e r e n c e s  i n  changes o f  th e  means and d i f f e r e n t  d i s t r i b u t io n s  o f  th e  
p e rc e n ta g e s  o f  change am ongst th e  c h i ld re n  su g g e s ts  th e  re a s o n . The g r e a t e s t  
change i n  r a t e  o f  in c r e a s e  o f  v o cab u la ry  i n  c h i ld r e n  comes b e fo re  th e  age 
of-5yï*s. By th e  age o f  S yrsthe  in c re a s e  h as  slowed down. T h is  i s  r e f l e c t e d  i n
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the  sm a ll d i f f e r e n c e s  betw een th e  v o cab u la ry  means. I n  th e  ca se  o f  th e  P la n  
t e s t ,  th e  g r e a t e s t  change i n  th e  concept's o f  h o r i z o n ta l i ty  a r e  j u s t  ta k in g  
p la c e . T h is  i s  r e f l e c t e d  i n  th e  la r g e  change i n  th e  mean s c o re  and th e  
d i s t r i b u t io n  o f  th e  in c r e a s e s .  The l a t t e r  in d ic a te  t h a t  w h ile  48^ show l i t t l e  - 
o r no change , 19/^ have la r g e  ch an g es.
D TRANSFERABILITY
The o p p o r tu n i ty  a ro s e  to  g iv e  th e  P la n  t e s t  to  some c h i ld r e n  i n  n o r th  
and so u th  London* .
I n  th e  n o r th  th e y  l iv e d  i n  th e  r e s i d e n t i a l  a re a  o f  B arn e t and had  
been u sed  by D a lto n  (1968) a s  a  c o n t ro l  group f o r  c h i ld r e n  whose m others had 
been t r e a t e d  w ith  p ro g e s te ro n e  i n  p regnancy . I n  o rd e r  to  a s s e s s  th e  e f f e c t  
o f  p ro g e s te ro n e  on i n t e l l e c t u a l  developm ent, b o th  g roups o f  c h i ld r e n  w ere 
g iven  a  b a t t e r y  o f  t e s t s  in c lu d in g  v e rb a l  re a so n in g , n o n -v e rb a l, a r ith m e tic -m a th s  
and th e  P la n  t e s t .  The r e s u l t s  can  be  seen  i n  T ab le  3*10. They in d ic a te  th a t  
th e  group i s  o f  good av e ra g e  in t e l l ig e n c e  and th a t  th e  mean o f  th e  P la n  t e s t  
i s  c o rre sp o n d in g ly  h ig h e r  th a n  th e  o r ig i n a l  Bucks. s ta n d a rd iz a t io n  sam ple, w h ile  
th e  s ta n d a rd  d e v ia t io n  i s  th e  same.
TABLE 3 .1 0
PRODUCT MOMENT CORRELATIONS, MEANS AND S.D . OF THE PLAN AND OTHER TESTS
ON 27 CHILDREN IN EDMONTON, ‘LONDON, MEAN AGE 1 1 .9y S.D . .39y
1 2 3 4 M S.D .
1 VERBAL .60 .7 4 .33 108.14 15.30
2 NON VERBAL .69 .35 106.22 12.09
3 ARITH-MATHS .24 104.70 12.40
4 PLAN 105.70 13.33
I n  Sou th  London a  c l a s s  o f  29 c h i ld r e n  i n  S trea tham  was used  
by B u t t e r f i e l d ,  ( 1970) to  in v e s t ig a t e  th e  a s s o c ia t io n  o f  p e r s o n a l i ty  and 
c o g n i t iv e  a b i l i t y .  Among th e  t e s t s  used  were th e  BG, DAM, S ch o n e ll 
GNRT, P la n  and  a  v e r b a l  re a s o n in g  t e s t .  The r e s u l t s  i n  te rm s o f  raw 
s c o re s  and s ta n d a rd  s c o r e s ,  where a v a i la b le ,  can be seen  i n  
T ab le  3 .11*
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TABLE 3.11
MEANS AND SD OF STREATHAM SAMPLE COMPARED WITH STANDARDIZATION SAMPLES
STREATHAM STANDARDIZATION SAMPLE
N = 29 M SD M SD
AGE lOy 10,97m 3 . 729m
BG . 1 .431 1.433 1 .5 1 .3
DAM (RS) 36 .448 6.780 Not Known
(S3) 9 7 .7 9 3 12 .07 100.0 15 .0
PLAN (RS) 21 .317 8.286 20 .3 7.392
(S3) 98.241 17.423 100.0 13 .0
GVffiT 30.371 18.406 33
VERBAL
REASONING 3 1 .423 21.206
. TABLE 3 .1 2
Not Known
CORRELATIONS; OF PLAN WITH OTHER TESTS
BG - .4 9
DAM (RS) .6 8
(S3) .4 5
GWRT .41 .
VERBAL
REASONING .4 9
When th e s e  sam ple means a re  compared where p o s s ib le  w ith  t h e i r  
s ta n d a r d iz a t io n  means, i t  can  be seen  th a t  th e y  a re  s im i la r ,  su g g e s tin g  th a t  
a lth o u g h  t h i s  sam ple i s  sm a ll i t  may be r e p r e s e n ta t iv e  o f  c h i ld r e n  o f  
av e rag e  a b i l i t y .  The DAM sample sc o re s  were n o t a v a i la b le  because on ly  mean 
s c o re s  f o r  boys and g i r l s  s e p a ra te ly  a re  g iv en  i n  th e  manual and th e  v e rb a l  
re a s o n in g  t e s t  w ith  a c lo se d  one.
The c o r r e l a t i o n s  w ith  th e  P lan  t e s t  can be seen  i n  T able 3 ,1 2 ,  That 
o f  th e  P la n  and  DAM a r e  th e  same a s  i n  th e  s ta n d a rd iz a t io n  sample (T h o rs ta d , 
1965) ,  and t h a t  o f  th e  P la n  and v e rb a l  re a so n in g  t e s t  s im i la r  to  t h a t  o f  th e  
Edmonton sample©
I t  i s  no t known, how ever, a t  what g e o g ra p h ic a l p o in t a  l i n e  would 
have to  be draw n, beyond which th e  t e s t  would no t be r e l i a b l e  c l i n i c a l l y ,  fo r  
s i m i l a r i t y  betw een  s ta n d a r d iz a t io n  sample and th e  sam ple from which th e  c l i n i c  
p a t i e n t  came c o u ld  n o t be assum ed.
I t  i s  d o u b tfu l ;  f o r  in s ta n c e ,  i f  i t  would be a r e l i a b l e  t e s t  i n  
S i c i l y .  T here I  o n ly  had th e  o p p o rtu n ity  o f  o b ta in in g  p la n s  from two boys, one
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nine y e a r  o ld  boy o f  p o s s ib ly  above av erag e  a b i l i t y  and one tw elv e  y e a r  o ld  
boy o f  p o s s ib ly  a v e ra g e  a b i l i t y .  The f i r s t  boy produced a h o r iz o n ta l  p la n  
which o b ta in e d  a  s c o re  o f  125 , w hich m ight have been expec ted  i n  E ngland .
The o th e r  boy drew a  v e r t i c a l  p la n , which sc o re d  w e ll  below average  and was 
ty p ic a l  o f  an  e ig h t  y e a r  o ld .  H is draw ing o f  a  man was a ls o  a t  th e  same l e v e l .  
T his w ould have su g g e s te d  a  s p a t i a l  d i s a b i l i t y  i n  E ngland, b u t p o s s ib ly  n o t 
in  S i c i l y .  ( F ig s .  3 .1  and 3 .2 )
V ery e a r ly  i n  th e  i n i t i a l  s ta n d a rd iz a t io n ,  i t  was obv ious t h a t  
c h i ld re n  from  I n d ia  and th e  West I n d ie s  cou ld  n o t be in c lu d ed  fo r  t h e i r  
draw ings o f  th e  man and th e  p la n  were s e v e ra l  y e a rs  beh ind  t h e i r  E n g lish  
c o n te m p o ra r ie s . T h is  i s  p e rh ap s  i n  l i n e  w ith  V e rn o n 's .(1 969) f in d in g s  i n  
th e  West I n d ie s  and o th e r  f in d in g s  among th e  Negro p o p u la tio n  i n  th e  USA th a t  
th e  s p a t i a l  a b i l i t y  o f  Negro c h i ld r e n  te n d s  to  be low er th a n  t h a t  o f  th e  w h ite  
c h i ld re n  a t  th e  moment.
SUMMARY
1 . The s p l i t  h a l f  r e l i a b i l i t y  c o e f f i c i e n t  in d ic a te d  th a t  th e  odd and even 
item s w ere sam ples o f  th e  same u n iv e rs e  o f  p o s s ib le  i te m s .
2 . S c o re r s  r e l i a b i l i t y  c o e f f i c i e n t s  were a l l  h ig h  and th e r e  was l i t t l e
d if f e r e n c e  betw een  th e  mean s c o re s ,  b u t a s  w ith  o th e r  t e s t s  o f  t h i s  ty p e , 
depending on  th e  s c o r e r 's  judgem ent, th e re  were o c c a s io n a l la p s e s ,  which 
r e s u l t e d  i n  a  l a r g e  d i f f e r e n c e  i n  s ta n d a rd  s c o re s .  As such a  d if f e r e n c e
can in f lu e n c e  c l i n i c a l  d ia g n o s is ,  i t  em phasises th e  c l i n i c i a n 's  r e s p o n s ib i l i t y  
to  check s c o r e s  and alw ays be aware o f  th e  p o s s i b i l i t y  o f  s c o re r  u n r e l i a b i l i t y ,  
where making in f e r e n c e s  from t e s t  r e s u l t s .
3 .  The s t a b i l i t y  o f  th e  t e s t  ap p ea rs  to  be h ig h  a t  .9 6  ov er a  w eek 's
i n t e r v a l ,  b u t  th e n  f a l l s  to  .79  fo r  i n t e r v a l s  betw een one and th r e e  m onths.
T h is s u g g e s ts  t h a t  th e  fo rm er was enhanced by memory and th e  l a t t e r  f ig u r e  
th e  more r e a l i s t i c .  T here were in d ic a t io n s  th a t  i t  was h ig h e r  f o r  boys 
th a n  g i r l s  and th e s e .s e x  d i f f e r e n c e s  shou ld  be f u r th e r  e x p lo re d .
T here  a r e  no p re s c r ib e d  l i m i t s  f o r  s t a b i l i t y  c o e f f i c i e n t s ,  th e  P la n  
can  o n ly  b e  com pared w ith  o th e r  t e s t s  i n  u s e .  I n  th e s e  groups th e  r e l i a b i l i t y  
fo r  th e  P la n  was low er th a n  t h a t  f o r  a  v o cab u la ry  t e s t ,  b u t ab o u t th e  same 
fo r  a n o th e r  v iz u o —m otor t e s t  (DAM) • I t  i s  p o s s ib le  t h a t  th e  P la n  i s  showing 
th e  lo w e s t s t a b i l i t y  c o e f f i c i e n t  used  w ith  8 y ea r o ld  c h i ld r e n  th a n  w ith  
any o th e r  age g roup  b ecau se  th e  c h i ld r e n  a re  showing maximum co n c e p tu a l 
change a t  t h i s  s t a g e .
4 . T r a n s f e r a b i l i t y  o f  th e .  t e s t  i s  a p p ro p r ia te  i n  th e  London a r e a ,  fo r
a lth o u g h  th e  g ro u p s w ere sm a ll th e r e  was enough in fo rm a tio n  abou t them to
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re n d e r  th e  f in d in g s  m e an in g fu l. T h is  su g g e s ts , t h a t  th e  t e s t  i s  l i k e l y  to  
be r e l i a b l e  i n  o th e r  p a r t s  o f  E n g lan d .’ J u s t  how f a r  th e  t r a n s f e r a b i l i t y  
would e x ten d  g e o g ra p h ic a lly  would depend on th e  e x te rn a l  d i f f e r e n c e s  i n  th e  
s t im u l i  and th e  i n t e r n a l  d i f f e r e n c e s  i n  a b i l i t i e s  o f  th e  s u b je c t s .
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PART TWO : RELATIONSHIP OF PLAN TEST TO GEITERAL DEVELOPMENT 
.. C H A P  T.E R IV
CONCEPTUAL DEVELOPMENT OF SPACE AS REVEALED IN THE ITEMS OF THE PLAN TEST 
INTRODUCTION
'When c o n s tr u c t in g  t h i s  t e s t ,  th e  p r in c ip a l  means o f  v a l id a t in g  th e  
t e s t  ite m s  was by s e l e c t i n g  th o se  item s w hich showed a  s te a d y  in c re a s e  w ith  
ag e . T h is  was an  e n t i r e l y  e m p ir ic a l method a r i s i n g  from th e  i n i t i a l  
o b s e rv a tio n  t h a t  6 y e a r  o ld  c h i ld r e n  drew p ic tu r e s  o f  houses when asked  to  
draw a p la n  and o n ly  a t  th e  age o f  10 y e a rs  d id  most o f  them draw p la n s  
h o r iz o n ta l l y .  M oreover when th e  item s  had been  s e le c te d  and th e  t o t a l  
s c o re s  found f o r  s ta n d a r d iz a t io n  p u rp o ses , i t  was found th a t  th e y  in c re a s e d  
u n t i l  13 y e a r s  and th e n  l e v e l l e d  o f f .  Thus th e  s t r i k i n g  f e a tu r e  was t h a t  i t  
took  sev en  y e a r s  f o r  t h i s  s k i l l  to  develop , d e s p i te  a l l  th e  o p p o r tu n ity  th e  
c h i ld r e n  had to  o b se rv e  th e  house th e y  l iv e d  i n  and th e  le s s o n s  th e y  must 
have been  g iv e n  i n  p la n  draw ing f i r s t  i n  th e  p rim ary  sch o o l and th e n  i n  th e  
secondary  s c h o o l.
A lthough  t h i s  in fo rm a tio n  was o b ta in e d  from a  c ro s s  s e c t io n  sam ple, 
e x p e rien ce  w ith  o th e r  developm ental t e s t s  su g g e s ts  t h a t  th e  sequence o f  
c o r r e c t  ite m s  se e n  i n  t h i s  sam ple would p robab ly  be d u p lic a te d  i n  a  lo n g i tu d in a l  
sample and w ith  m inor m o d if ic a t io n s  i n  in d iv id u a l  c h i ld r e n .  T h is  f e a tu r e  a t  
once s u g g e s ts  t h a t  th e  p la n  t e s t  i s  m easuring some a s p e c t o f  concep t developm ent 
i n  c h i ld r e n ,  n o t j u s t  som ething t h a t  has been  ta u g h t .  However, when one tu r n s  
to  th e  l i t e r a t u r e  v e ry  l i t t l e  can  be found on t h i s  p a r t i c u l a r  s k i l l  i n  any form .
A map h a s  some o f  th e  a t t r i b u t e s  o f  a  p la n  i n  t h a t  i t  n e c e s s i t a te s  a
oview i n  a  p la n e  a t  a n  a n g le  o f  90 , b u t w ith  re g a rd  to  ro ad s  does n o t 
in c o rp o ra te  th e  c o m p le x it ie s  o f  p o r tra y in g  a  th r e e  d im en sio n a l s t r u c t u r e .
Money h a s  p u b lish e d  "A S ta n d a rd iz e d  Road Map T est o f  D ire c t io n  Sense" ( 1963) 
f o r  s u b je c t s  from  7 to  18 y e a rs  which co v ers  some o f  th e  same developm ental 
p e r io d  a s  th e  p la n .  As i t s  name su g g e s ts  i t  i s  t e s t i n g  c h i ld r e n 's  se n se  o f  
d i r e c t io n  i n  so  f a r  a s  t h i s  in v o lv e s  knowing which way a ro ad  tu rn s  even 
though th e  s u b j e c t 's  body i s  no t in  l i n e  w ith  th e  d i r e c t io n  o f  advance.
However, t h i s  se n se  o f  d i r e c t io n  i s  on ly  in d i r e c t l y  in c o rp o ra te d  in to  p la n  
d raw ing . C h ild re n  can  be h ea rd  say in g  to  th em se lv es , "The k itc h e n  i s  on 
t h i s  s id e  and th e  l i v i n g  room on t h a t " ,  th e y  do no t have to  a t ta c h  th e  
l a b e l s  l e f t  and r i g h t  which i s  e s s e n t i a l  to  M oney's t e s t .  In  f a c t  one p a i r  
o f  tw in s  drew m ir ro r  im ages o f  th e  same house showing one o f  them was wrong, 
b u t t h e i r  p la n  sc o re  was n o t p e n a liz e d  becau se  a c c u ra te  l e f t —r i g h t  naming 
i s  n o t s c o re d .
10?
N e u ro lo g is ts  and p s y c h o lo g is ts  s tu d y in g  th e  e f f e c t s  o f  p a r i e t a l  
damage have found t h a t  p la n  draw ing i s  a f f e c te d  ( C r i tc h le y ,  1953) b u t ,  
being  i n t e r e s t e d  i n  th e  p a th o lo g ic a l  a s p e c t s ,  have assumed th a t  th e  average 
a d u lt  can  draw a  p la n  o f  h i s  house  c o r r e c t ly .  They have n o t in v e s t ig a te d  
th e  developm ent o f  th e  n e c e s sa ry  co n ce p ts  i n  c h i ld r e n .  .
P ia g e t  o n ly  h a s  in v e s t ig a te d  p la n  draw ing , a lth o u g h  l im ite d  to  a 
model v i l l a g e  and n o t th e  i n t e r i o r  o f  a  h o u se . He h a s  looked  a t  i t  from 
th e  dev elo p m en ta l p o in t  o f  v iew , p roducing  e x te n s iv e  r e s u l t s  and a  th e o r e t i c a l  
fram ework.
He c o n s id e r s  t h a t  th e  c a p a c ity  to  draw a  p la n  o f  a  model v i l l a g e  i s  
th e  c o - o r d in a t io n  o f  schem es b u i l t  up i n  th e  c o n c re te  o p e ra t io n a l  s ta g e ,  i n  ' 
which c o n s e rv a t io n  i n  th e s e  i n f r a - l o g i c a l  system s i s  ach iev ed  by means o f  
r e c ip r o c i ty  i n  p r o je c t iv e  and e u c lid e a n  space  le a d in g  e v e n tu a lly  to  a  th r e e
d im en sio n a l g r id  b ased  on h o r iz o n ta l  and v e r t i c a l  c o - o r d in a te s .  I n  a  s e r i e s
o f  ex p erim en ts  g iv e n  i n  "The C h i ld r e n 's  C oncep tion  o f  Space" ( l 936), he 
i l l u s t r a t e s  how c h i l d r e n 's  c o n ce p ts  change from i n t e l l e c t u a l  t o  v i s u a l  re a l is m , 
betw een th e  a g e s  o f  3 a rd  11 y e a r s .  He shows how changes i n  th e  concep t o f
p r o je c t iv e  space  a r e  s e e n  i n  c h i ld r e n 's  a b i l i t y  to  u se  and p o r tra y  p e rs p e c t iv e
betw een th e  a g e s  o f  7 and 11 y e a r s .  D uring t h i s  p e r io d  th e y  become in c re a s in g ly  
cap ab le  o f  knowing what shape a  geom etric  s o l id  would have to  someone w ith  
a  v iew p o in t o th e r  th a n  t h e i r  own, what shape i t  would have i f  s e c tio n e d  and 
what shape i t s  shadow would c a s t .  They knew how to  draw ra ilw a y  l i n e s  and 
t r e e  l in e d  ro a d s  from  any p o in t  o f  v iew . They a re  a l s o  in c re a s in g ly  a b le  to  
co n serv e  p o s i t i o n s  i n  sp ace  i r r e s p e c t iv e  o f  th e  v iew p o in t by r e a l i s i n g  th e  
r e l a t i v i t y  o f  te rra s  such  a s  l e f t - r i g h t  and i n  f ro n t-b e h in d .  He c o n s id e rs  
th e s e  c o n c e p ts  o f  p r o je c t iv e  space  a re  e v e n tu a lly  am algam ated w ith  system s 
o f  h o r iz o n ta l  and v e r t i c a l  space  to  form a concep t o f  e u c lid e a n  sp ace , 
in c o rp o ra t in g  n o t o n ly  th e  c o n s e rv a tio n  o f  p ro p o r t io n s  o f  o b je c ts  th e m se lv es , 
b u t a l s o  th e  d is ta n c e  betw een o b je c t s .  T h is  i s  th e n  a  t r u l y  o p e ra t io n a l  
scheme i n  w hich c o n s e rv a t io n  i s  ach iev ed  by r e c ip r o c i ty  o f  r e l a t i o n s .
The developm ent o f  th e s e  co n cep ts  and t h e i r  f i n a l  am algam ation i s  
seen  i n  th e  to p o g ra p h ic a l  experim ent i n  which c h i ld r e n  a re  asked  to  draw a  
model v i l l a g e  from  view  p o in ts  o f  43^and 90» In  t h i s  ta s k  P ia g e t found th a t  
from 4 to  7 y e a rs  th e  c h i ld r e n  drew th e  re q u ire d  o b je c ts  a lo n g  th e  edge o f  
th e  p ap er w ith  no in d i c a t i o n  o f  d e p th . From 7 to  10 y e a rs  a  system  o f  
r e fe re n c e  v/as g ra d u a l ly  b u i l t  u p . The draw ings now showed d e p th , 
d is t in g u is h in g  fo reg ro u n d  from  background so  making f u l l  u se  o f  th e  p a p e r .
The c h i ld r e n  a l s o  began  to  c l e a r ly  d is t in g u is h  th e  draw ings o f  th e  houses 
from d i f f e r e n t  p o in ts  o f  view  and a t  an  an g le  o f  90 # th e  r o o f s  were drawn 
a s  r e c ta n g le s  w ith  a  l i n e  down th e  m iddle a s  a r id g e ,  in s te a d  o f  s id e
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e le v a t io n s .  P o s i t io n s  o f  o b je c ts  were a l s o  s t a b i l i z e d  and ad ju s tm en ts  
o f r i g h t - l e f t ,  i n  f ro n t-b e h in d ,  were made i n  accommodating d i f f e r e n t  view 
p o in ts .
Above 10 y e a r s  th e  c h i ld r e n  began to  ta k e  accoun t o f  th e  d is ta n c e s  
betw een o b j e c t s , . u s e  more th a n  one r e fe re n c e  p o in t  s im u lta n e o u s ly .a n d  reduce  
th e  s iz e  o f  th e  o b je c t s  p r o p o r t io n a l ly .  Thus i t  was n o t u n t i l  t h i s  l a s t  
s ta g e  t h a t  c h i ld r e n  w ere a b le  to  ach iev e  c o n s e rv a tio n  i n  t h e i r  draw ings 
by ta k in g  a cc o u n t o f  s y s te m a tic  v ie w p o in ts , im p ly ing  a  e u c lid e a n  c o -o rd in a te  
system  w ith in  w hich th e y  were a b le  to  p la c e  o b je c ts  so  t h a t  t h e i r  s iz e  and 
th e  d is ta n c e  betw een  them r e ta in e d  th e  c o r r e c t  p ro p o r t io n s .
T hat t h i s  l i m i t a t i o n  i n  r e p r e s e n ta t io n  i n  younger c h i ld r e n  was 
n o t j u s t  due t o  d i f f i c u l t y  i n  d e p ic t in g  th e  model was i l l u s t r a t e d  i n  
Brow n's exp erim en t i n  1969, i n  w hich he showed c h i ld r e n  th r e e  pho tographs 
o f  a  farm  and th e y  had  to  a r ra n g e  th e  to y s  a c c o rd in g ly . Under 4 y e a rs  th e  
arrangem ent was random , betw een 4 and 5 y e a rs  th e  to y s  were a rran g ed  in  
a  m ir ro r  im age, betw een  4 J  and 6 y e a rs  a rough re p ro d u c tio n  o f  th e  
arrangem ent was made, o v e r 6 y e a rs  th e  c h i ld r e n  began to  a r ra n g e  th e  to y s  
round th e  s id e s  o f  th e  p ap er and f i n a l l y  betw een 8 and 9 y e a rs  th e y  ach iev ed  
a  sy s te m a tic  co rresp o n d en ce  u s in g  a l l  th e  sp ace .
A lthough  draw ing  a  p la n  o f  a house i s  no t e x a c t ly  th e  same ta s k  a s  
draw ing a  p la n  o f  a  model v i l l a g e ,  i t  would seem to  have some common f e a tu r e s  
i n  t h a t  b o th  in v o lv e  th e  c o n c e p tu a l iz a t io n  o f  a  th r e e  d im en sio n al g r id  in  
o rd e r  to  co n se rv e  th e  p o s i t io n s  o f  l e f t - r i g h t ,  i n  f ro n t-b e h in d  and on to p  
and u n d e rn e a th . At th e  same tim e a  house may a l s o  be reg a rd ed  a s  a  
p a r a l l e l ip e d  o f  w hich a  p la n  i s  a  h o r iz o n ta l  s e c t io n .  C h i ld r e n 's  
v e r b a l i z a t io n  w h ile  th e y  a r e  s t i l l  on ly  a b le  to  draw v e r t i c a l  s e c t io n s  
r e v e a l  t h a t  th e y  a r e  o f te n  aware o f  th e  inadequacy  o f  t h e i r  s o lu t io n s  f o r  
th e y  o n ly  show th e  house from  one p o in t o f  view , w h ile  a  p la n  sh o u ld  
in c o rp o ra te  a l l  p o in t s  o f  v iew .
As th e  im provem ent i n  p la n  draw ing o ccu rs  betw een th e  ag es  o f  6 and 
13 y e a r s ,  i t  would seem to  exem plify  i n  P i a g e t 's  te rras  th e  c o g n it iv e  
developm ent s e e n  i n  th e  c o n c re te  o p e ra t io n a l  s ta g e  i n  i n f r a - l o g i c a l  system s 
i n  w hich s e v e r a l  sy stem s a r e  b rough t to  b e a r  s im u lta n e o u s ly  on one o b je c t .
AIM: To s e e  what a s p e c ts  o f  p la n  draw ing, a s  e x em p lified  i n  th e  i te m s ,
a r e  c o n s i s te n t  w ith  P i a g e t 's  f in d in g s  a t  th e  c o n c re te  o p e ra t io n a l  s ta g e .
METHOD
1 # F in d  th e  age a t  which 5 ^  o f  c h i ld re n  succeed  on each item  from
th e  g ra p h s . A lso  lo o k  a t  th e  age le v e ls  f o r  boys and g i r l s
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s e p a r a t e ly ,  a s  th e  r e s u l t s  i n  the- item  s e le c t io n  and s ta n d a rd iz a t io n  
in d i c a te  t h a t  th e  boys a r e  u s u a l ly  ahead o f  th e  g i r l s .
2 . A rrange th e  ite m s  i n  o rd e r  o f  t h e i r  age l e v e l s  and u se  Spearm an 's 
rh o  to  s e e  i f  th e r e  i s  a  s ig n i f i c a n t  r e l a t io n s h ip  betw een th e  item  
o rd e r  i n  boys and g i r l s .
3 .  Group to g e th e r  th o s e  item s  which seem to  be t e s t i n g  th e  same a sp e c t
o f  p la n  d raw ing  a b i l i t y  w ith  a  view to  d is c u s s in g  t h e i r  c h a r a c t e r i s t i c s  
i n  r e l a t i o n s h i p  to  P i a g e t 's  f in d in g s  and th e o ry .
RESULTS '
1 . The age l e v e l s  a t  w hich 30^ o f  boys, g i r l s  and bo th  to g e th e r
su cceeded  i n  p a s s in g  each  item  can  be se e n  i n  T able 4 .1 .  They
ran g ed  from 6 .9  y e a rs  to  13 .8  y e a r s ,  a  sp re a d  o f  7 y e a r s .  Most o f  
th e  g i r l s  l e v e l s  w ere h ig h e r  th a n  th e  boys and i n  fo u r  ite m s , 21 , 27 ,
37  and 38 th e y  f a i l e d  to  a t t a i n  th e  c r i t e r i o n .
2 . V/hen th e  o rd e r s  o f  th e  boys and g i r l s  item s  w ere examined t h e i r  
c o r r e l a t i o n  was found to  be rho  .95  in d ic a t in g  th a t  th e y  were 
s im i l a r  even though th e  g i r l s  were u s u a l ly  o ld e r  b e fo re  th e y  passed  
each  item  s u c c e s s f u l ly .
3 . The i te m s  w ere th e n  p la c e d  i n  fo u r  g roups a s  g iv e n  in  Table 4 .2 ,
Group I  V e r t i c a l  Item s had th e  youngest age ran g e  o f  6 .9  to  7*8 y e a r s ,  
GROUP IV P ro p o r t io n s  had  th e  o ld e s t  age ran g e  10 .8  to  13*8 y e a rs
and GROUP I I  I n i t i a l  h o r iz o n ta l  item s and GROUP I I I  Item s m easuring 
th e  d e l in e a t io n  o f  i n t e r n a l  sp ace , occupied  p a r a l l e l  age ran g es  
w i th in  8 .0  to  12 .9  y e a r s .
I  VERTICAL ITEMS (1 to  6 )
These w ere grouped to g e th e r  because  th e  c o n te n t was s im i la r ,  a l l  
b e in g  con ce rn ed  w ith  a  v e r t i c a l  r e p r e s e n ta t io n  o f  a  p la n .  They w ere u n lik e  
th e  o th e r  g ro u p s i n  t h a t  th e r e  i s  no d if f e re n c e  betw een th e  boys and g i r l s  
age l e v e l s .
I I  INITIAL HORIZONTAL ITEItS (7 , I 6 , 24, 30 and 34)
O nly th e  i n i t i a l  h o r iz o n ta l  item s  o f  rooms, d o o rs , windows and 
s t a i r c a s e  w ere c o n s id e re d . Item s 7 , 24 and 30 showed an  in c re a s in g  a b i l i t y  
to  ta k e  a  h o r iz o n ta l  s e c t io n  o f  a  p a r a l l e l ip e d .  The n e a r cube—l i k e  shape 
o f  a  room ( 7 ) i s  e a s i e s t ,  fo llow ed  by a door (24) w hich i s  much th in n e r  
and l a s t l y  a  window ( 30 ) w hich i s  th in n e r  s t i l l  and a ls o  t r a n s p a r e n t .
The s t a i r c a s e  ( I 6 ) a t  9*1 y e a rs  came midway and caused  more d i f f i c u l t y  
th a n  a  room owing to  th e  s lo p e  o f  th e  upper s u r f a c e .  There was no
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TABLE 4 .1
. AGES AT WHICH Q^P/o OF CHILDREN PASS EACH ITEM
Item  d e f i n i t i o n s  a s  f o r  F o u rth  and AGES IN YEARS
F in a l  S c o rin g  System
ITEM Boys G ir ls Bb-th
1 Roof a b s e n t 6 .9 6 .9 6 .9
2 Chimney " 6 .9 6 .9 6 .9
3 U p s ta i r s  " 7 .0 7 .0 7 .0
4 P la n  o f  o u ts id e  w a ll a b se n t 6 .9 6 .9 6 .9
. 5 F lo o r  in d ic a te d 7 .7 7 .6 7 .7
6 D epth " , 7 .8 7 .3 7 .7
7 Rooms h o r iz o n ta l 8 .0 8 .1 8 .1
8 A ll  rooms co n n ec ted 8 .3 8 .7 8 .6
9 A ll  w a l l s  common 8 .6 9 .2 8 .7
10 O u te r W all I 8 .5 9 .2 8 .7
11 O u ter W all I I 9 .0 11 .0 9 .9
12 Rooms : P ro p o r t io n 11 .0 11 .0 11 .0
13 H a ll  I 8 .8 10 .2 9 .2
l4 H a ll  I I 9 .1 12 .0 10 .8
13 H a ll  : P ro p o r t io n s  _ 1 2 .0 13 .2 12.9
16 H o r iz o n ta l  s t a i r s 8 .8 9 .2 . 9 .1
17 S ta i r c a s e  I 9 .2 13.6 11 .0
18 " I I 10 .8 13.8 13 .4
19 S ta i r c a s e  P ro p o r t io n 1 2 .3 13 .8 13 .2
20 T read s I 9 .2 12 .4 11 .2
21 »» I I 14 .3 - 14 .8
22 D oors : Number I 8 .3 . 9 .0 8 .7
23 ,I II I I 9 .2 10.8 10 .7
24 " : Type I 9 .0 10.6 9 .3
23 If « I I 9 .2 13 .0 1 0 .9
26 " " I I I 13.1 15 .0 13 .2
27
28
29
30
31
32
33
34
36
37
38
D oors : P ro p o r t io n  
Windows : Number I
II II I I
” Type I  
II. n I I
» ■ '» I I I  
No unacco u n ted  fo r  space  
No v e r t i c a l  w a lls
P ro p o r t io n  : Number c o r r e c t  I  
II II « I I  
II II II I I I  
II II . II IV
Q u a li ty  o f  draw ing  I  
II II I I
13 .6
8 .8
9 .3  
9 .2
10 .9
13.1
1 0 .8
8 .8
1 0 .8
12 .0
1 3 .8
13 .8
9 .4  
13 .4
9 .4
10 .3
11.6
1 3 .0  
1 3 .2  
12 .9  
■'8 .’8 
10 .8
13 .0
10.8
13 .8
8 .9
10 .2
9 .8
11.1
13.1
11.0
; 8;8
10 .8
1 2 .7
10 .5
12 .5
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TABLE 4 .2  .
Item s g rouped  a c c o rd in g  to  c o n te n t showing th e  o rd e r  o f  ag es  a t  which 
30^  o f  th e  c h i ld r e n  p a s s  s u c c e s s fu lly *
I I
I I I
IV
VERTICAL ITEMS
Boys G ir ls Both
1 Roof a b s e n t 6 .9 6 .9 6 .9
2 Chimney a b s e n t 6 .9 6 .9 6 .9
3 U p s ta i r s  a b s e n t 7 .0 7 .0 7 .0
4 P la n  o f  o u ts id e  w a ll  a b se n t 6 .9 6 .9 6 .9
3 F lo o r  in d ic a te d 7 .7 7 .6 7 .7
6 D epth in d ic a te d 7 .8 7 .2 7 .7
INITIAL HORIZONTAL ITEMS OF DIFFERENT FEATURES
7 Rooms h o r iz o n ta l 8 .0 8 .1 8.1
34 No v e r t i c a l  w a lls 8 .8 8 .8 8 .8
1Ô S t a i r s  h o r iz o n ta l 8 .8 9 .2 9.1
24 D oors h o r iz o n ta l 9 .0 10 .6 9 .3
30 Windows h o r iz o n ta l 9 .2 11 .6 9 .8
ITEMS MEASURING THE DELINEATION OF INTERî^AL SPACE
8 A ll  rooms co n n ec ted 8 .3 8 .7 8 .6
10 O u te r w a ll  c o r r e c t 8 .3 9 .2 8 .7
9 A ll  w a lls  common 8 .6 9 .2 8 .7
11 O u te r w a ll  i n t a c t 9 .0 11 .0 9 .9
33 No u n acco u n ted  f o r  space 1 0 .8 12 .9 11.0
PROPORTIONS
33 One p ro p o r t io n  c o r r e c t 1O.8 1 0 .8 10 .8
12 Rooms c o r r e c t 11 .0 1 1 .0 11.0
36 Two p ro p o r t io n s  c o r r e c t 12 .0 13 .0 12 .7
13 H a ll  c o r r e c t 12.0 1 3 .2 12.9
19 S ta i r c a s e  .c o r r e c t 12 .3 1 3 .8 13 .2
27 D oors c o r r e c t 13.6 — -  ■
37 T hree p ro p o r t io n s  c o r r e c t 13.8 - -
38 Four p ro p o r tio n s  c o r r e c t 13.8 -  , -
Faoirig page 111 ,
Only Itema th a t  seeissd to  i l l u s t r a t e  th e  e x p e r lm o n ta l^ in d irg a  
abou t th e  development o f  c h i ld r e n 's  co n cep tio n  o f  ap ace  g iv e n  in  the  
in tro d u c tio n  have been used# Thus item a such  as number o f  doors and 
windows and q u a l i ty  o f  l in e s  have b een  om itted*  Where th e re  i s  a 
s e r ie s  o f item s r e la te d  to  one o b je c t  in  a p la n ,  such  a s  s t a i r s ,  
on ly  the f i i ^ t  in  th e  s e r i e s ,  in d ic a t in g  th e  m ajo r c o n c e p tu a l change, 
has been used*
i '
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d if f e r e n c e  betw een  boys and g i r l s  age le v e l s  o f  ite m s  7 and 3k room 
and v e r t i c a l  w a l l s ,  b u t s t a i r s ,  d oo rs  and windows showed an  in c re a s in g  
age d is c re p a n c y  w ith  boys .4  y e a r ,  1 .6  y e a r  and 2^4 y e a rs  ahead 
r e s p e c t iv e ly .  I t  seemed th e r e f o r e  t h a t  a lth o u g h  boys and g i r l s  ach iev ed  
th e  co n cep t o f  h o r i z o n t a l i t y  abou t th e  same tim e w ith  re g a rd  to  room s, 
th e  boys g e n e ra l iz e d  i t  much more q u ic k ly  to  s t a i r s ,  doors and windows.
I l l  ITEMS MEASURING THE INCREASING DELINEATION OF INTERNAL SPACE 
( 8 , 9 , 10 , '11 and 33 )
I t  to o k  2*4 y e a r s  from  8 .6  to  1 1 .0  y e a rs  b e fo re  30^ o f  c h i ld r e n  
ceased  to  have unaccoun ted  f o r  sp a c e . I t  was e l im in a te d  f i r s t  from betw een 
th e  rooms and l a s t  from  round th e  s t a i r c a s e .
Even when c h i ld r e n  co u ld  draw h o r iz o n ta l  rooms th e y  were vague 
ab o u t how th e y  f i t t e d  to g e th e r .  They o f te n  jo in e d  th e  rooms to g e th e r  w ith  
a  h a l l  ( F ig .  4 .1 )  b ecau se  t h a t  was how th e y  remembered p roceed ing  from 
room t o  room o r  p u t th e  draw ing i n  one e n c i r c l in g  o u te r  w a ll a s  i n  
F ig .  4 . 2 .  ^
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F ig .4 .1 A p la n  w ith  co n n ec ted  room s, 
b u t  w a ll s  n o t common by a  
g i r l  aged  lOy 3m
F ig .4 .2  A p la n  showing i s o la t e d
rooms w ith in  an  e n c i r c l in g  
w a ll  by a  g i r l  aged 9y 8m
They found th e  a r e a  round th e  s t a i r c a s e  p a r t i c u l a r l y  co n fu sin g  and 
o f te n  d id  n o t p o r t r a y  th e  s t a i r c a s e  and th e  h a l l  where th e y  walked a s  
a d jo in in g .  They w ere a l s o  vague abou t th e  w a ll a t  t h i s  p o in t and i t  was 
o f te n  th e  l a s t  w a ll  to  rem ain  v e r t i c a l , ;  (F ig  4 .3 ) .
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F ig .  4 .3#  A t y p i c a l  p la n  o f  an  8 y e a r  o ld  
"The h a l l  i s  w here you go down to  th e  k itc h e n "
1^,
IV PROPORTIONS (1 2 , 13, 19, 27 , 33 , 36 , 37 , 38 )
The p ro p o r t io n s  w ere th e  l a s t  g roup o f  i t e m s .to  be sco red  c o r r e c t ly  
by 30?^  o f  th e  c h i ld r e n .  The ite m s  fo llow ed  th e  same o rd e r  a s  fo r  
h o r i z o n t a l i t y ,  room s, h a l l ,  s t a i r c a s e  and d o o rs . A lthough 50% o f  b o th  
boys and g i r l s  o b ta in e d  one p ro p o r tio n  c o r r e c t  a t  1 0 .8  y e a r s ,  th e  boys 
g e n e ra l iz e d  more q u ic k ly  th a n  g i r l s ,  who n ev er ach iev ed  th e  c r i t e r i o n  on 
27 , 37 and 38 .  These ite m s  on p ro p o r tio n  were n ever done com ple te ly  
c o r r e c t ly  even  by I 3 y e a r  o ld  c h i ld r e n .  . They ach iev ed  abou t an  80% 
su c c e ss  w ith  room s and h a l l ,  b u t  s t a i r c a s e  and doors rem ained a t  abou t 
30% and 40% r e s p e c t iv e l y .
DISCUSSION
I  VERTICAL ITEI'IS
T hese ite m s  would seem to  exem plify  how th e  c h i ld r e n  change from
P ia g e t* s  e g o -c e n tr ic  p r e - o p e r a t io n a l  s ta g e  .to  th e  b e g in n in g s  Of th e  c o n c re te
o p e r a t io n a l  s ta g e  i n  w hich a  concep t o f  p r o je c t iv e  space  e v e n tu a lly  le a d s
to  th e  c o n s e rv a t io n  o f  l e f t - r i g h t  and in  f ro n t-b e h in d .
n
QC2.
F ig .4 .4  A draw ing  in c o rp o ra t in g  e x te r n a l  and i n t e r n a l  f e a tu r e s  o f
a  h ouse  by a  boy o f  6y lOm
The p la n  t h a t  th e  6 y e a r  o ld  draws such  a s  i n  F ig .4 .4  s t i l l  b e lo n g s  
to  th e  p r e - o p e r a t io n a l  s ta g e  o f  to p o lo g ic a l  geom etry i n  w hich he on ly  
p o r t r a y s  th e  r e l a t i o n s  o f  p ro x im ity , s e p a ra t io n ,  e n c lo su re  and c o n t in u i ty .  
D e sp ite  th e  i n s t r u c t i o n s  he  draws th e  chimney on th e  r o o f ,  th e  ro o f  on th e  
house  and th e  windows and th e  door in s id e  th e  o u t l in e  o f  th e  h o u se . I n  an  
a tte m p t to  i n d i c a t e  th e  rooms i n  th e  house a s  re q u e s te d  he sometimes p u ts  
i n  a  r e c ta n g le  r e p r e s e n t in g  a  room and some s t a i r s ,  le a v in g  i t  v e ry  u n c e r ta in  
to  what e x te n t  th e  p la n e  o f  th e  o u ts id e  s t i l l  e x i s t s .  T h is  s o lu t io n  h a s  
som eth ing  i n  common w ith  c h i ld r e n ’ s  draw ings o f  a s e c t io n  o f  a  p a r a l le l ip e d  
o r  c y l in d e r  found i n  S tag e  I I  by P ia g e t ’ s  experim en ts  i n  which th e  c ro s s  
s e c t io n  i s  in c o rp o ra te d  w ith in  th e  u s u a l o u t l in e  (F ig .  4 .3 ) .
r"i Q
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r—I
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F ig . 4 .5  T ra n sv e rse  s e c t io n s  o f  a  p a r a l le l ip e d  and a c y l in d e r  by a  
boy o f  6 y e a rs  ,, (P ia g e t  and In h e ld e r ,  1956) .
At t h i s  s ta g e  c h i ld r e n  have s t i l l  no t a c c ep ted  th e  d i s c ip l in e  and 
r ig o ro u s  e x c lu s iv e n e s s  o f  one e g o -c e n tr ic  view p o in t  and a re  s t i l l  a t  th e  
s ta g e  o f  L u q u e t’ s  (1929) i n t e l l e c t u a l  r e a l is m  i n  which th e y  draw what th e y  
know and n o t w hat th e y  s e e .
G ra d u a lly  betw een  th e  age o f  7 and 8 y e a rs  th e y  a re  a b le  t o  u n d ertak e  
an  im a g in a tiv e  d eco m p o sitio n  o f  th e  v e r t i c a l  s e c t io n  o f  th e  house le a v in g  
ou t th e  chim ney, th e  ro o f  and th e  u p s ta i r s  and draw an  i n t e r i o r  p ic tu r e  
u s u a l ly  o f  th e  h a l l  and s t a i r s .  At f i r s t  i t  shows no r e c e s s io n ,  b u t tow ards 
th e  end o f  th e  e ig h th  y e a r  th e y  b e g in  to . i n d i c a t e  d e p th , f i r s t  by draw ing 
i n  th e  f lo o r  and l a t e r  by showing rooms beh ind  one a n o th e r  . ( F ig s .4 .6  and 4 .7 ),
F ig ,4 . D epth in d i c a te s  a s  i n  a
p ic tu r e  by  a boy o f  6y 11m.
F ig .4 . 7 .  D epth in d ic a te d  by draw ing 
rooms beh ind  each o th e r  by 
a  boy o f  7 j  8m.
T h is  i s  th e  age when th e  c h i ld re n  i n  Brovm* s  experim ent b e g in  to  
p la c e  to y s  round  th r e e  s id e s  o f  th e  paper when t r y in g  to  copy th e  arrangem ent 
i n  a  pho to g rap h  and i n  th e  r e v e r s e  s i t u a t io n  in  P i a g e t 's  experim ent o f  
draw ing a  model v i l l a g e  do n o t j u s t  draw a l l  th e  o b je c ts  a lo n g  th e  bottom  
edge o f  th e  p a p e r , b u t  b e g in  to  u se  more o f  th e  in n e r  sp ace .
I n  th e  o th e r  P ia g e t  experim en ts  on p r o je c t iv e  space c h i ld r e n 's  
co n c e p ts  o f  p e r s p e c t iv e  a r e  c l a r i f y in g  a t  S tag e  I I I  u s u a lly  betw een th e  ages 
o f  7 .0  and  8 .6  y e a r s .  They a r e  b eg in n in g  to  be  a b le  to  im agine d i f f e r e n t  
v ie w p o in ts  and s e c t io n s  o f  s o l id s  and know what shape shadow th e y  w i l l  
p r o j e c t .  R e c o g n itio n  would seem to  p recede e x e c u tio n  f o r  draw ings o f  
ro a d s  and r a i lw a y s  show ing th e  convergence o f  p a r a l l e l  l i n e s  a re  on ly  j u s t  
em erg ing .
\Vhen t h e i r  c a p a c i ty  t o  draw a  p ic tu r e  o f  th e  ground f lo o r  o f  t h e i r  
house a t  ab o u t an  a n g le  o f  45° i s  e s ta b l is h e d  th e y  produce a  s o lu t io n  to
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th e  problem  a s  i n  F ig*  4*8 and 4*9
An exam ple o f  a  c h i l d ’s  draw ing a t  an  a n g le  o f  45°
ro o v n
f  l o o r
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F ig .  4 .8 *  B efo re  en q u iry  F ig .  4 .9  A f te r  e n q u iry
Such d raw ings a s  Fig* 4*8 alw ays need a  c a r e f u l  en q u iry  b ecau se  
i t  can  be  assum ed t h a t  th e  e n c lo se d  space  i s  h o r iz o n ta l ,  w hereas i t  i s  
r e a l l y  an am algam ation  o f  f lo o r  and w all*  I f  p re s se d  to  in d ic a te  w hich . 
i s  f lo o r  and w hich i s  w a l l ,  c h i ld r e n  p u t i n  l i n e s  a s  i n  F ig u re  4*9
I n  th e  above draw ings th e y  have co n serv ed  th e  p o s i t io n s  o f  l e f t - r i g h t  
b u t  n o t i n  f r o n t - b e h in d .  What seems to  cause  them d is q u ie t  i s  t h a t  th e y  
r e a l i z e  th e y  can n o t s im u lta n e o u s ly  show th e  p la n e  s u r fa c e  o f  b o th  s id e s  o f  
a  w all*  T h is  can  o n ly  be ach iev ed  by ta k in g  a  view  p o in t  o f  90 and le a d s  
to  th e  s u c c e s s f u l  p a s s in g  o f  item  7 H o riz o n ta l room s. At t h i s  s ta g e  th e y  
would ap p e a r to  be  ta k in g  in t o  accoun t f o r  th e  f i r s t  tim e th e  th r e e  
d im en s io n a l a t t r i b u t e  o f  space* Some a t  f i r s t  ta k e  s u c c e s s iv e  v ie w p o in ts  
o v e r each  room (F ig  4 .1 0 )  b u t most seem to  p ro ceed  to  th e  b e t t e r  s o lu t io n  
o f  F ig u re  4*11*
s v t t  m g
p f l o m f  o a  nr>
F i g .4 .1 0 .  S u c c e ss iv e  90° v ie w p o in ts  F ig .4 .1 1 . A h o r iz o n ta l  p la n e  o f  v iew p o in ts .
Even so  th e y  do n o t im m ediately  g e n e ra l iz e  t h i s  new s o lu t io n  to  
s t a i r s ,  d o o rs  and windows, w hich a r e  d isc u sse d  i n  Group I I  nor do th e y  
s o lv e  th e  problem  o f  w hat happens betw een t h e .o b j e c t s  th e y  a re  fo c u ss in g  
o n , w hich i s  d is c u s s e d  i n  Group I I I .
I I  INITIAL HORIZONTAL ITEMS (7 , 16 , 24 and 50)
A chievem ent w ith  th e s e  item s  would seem to  r e l a t e  to  P ia g e t ’ s  
work on p r o je c t iv e  sp a c e , p r o je c t io n  o f  shadows and g eom etric  s e c t io n s ,  
i n  w hich su c c e s s  comes f i r s t  a t  8*0 y e a rs  w ith  s im p le  s o l id s  and c o n tin u e s  
th ro u g h  to  12*0 y e a r s  w ith  more complex ones* I n  th e  p la n  a l l  th e  s o l id s
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a r e  s im p le  p a r a l l e l i p e d s ,  a lth o u g h  o f  d e c re a s in g  w id th , b u t th e y  d i f f e r  
from  th e  s o l i d s  u sed  i n  P ia g e t ’ s  experim ent i n  t h a t  th e y  a r e  a l l  l a r g e r  
th a n  th e  c h i ld  and r a r e l y  come w ith in  one v iz u a l  sp a n . They a r e  a l s o  n o t 
so  a b s t r a c t  f o r  th e y  have c o n n o ta tio n s  o f  everyday  u s e .  A door i s  som ething 
to  go th ro u g h  and  knobs a r e  u s u a l ly  drawn; s t a i r s  a r e  som ething to  ascend  
and th e  s t e p  l i k e  sym bol i s  u sed  f r e q u e n t ly ;  w h ile  windows a r e  som ething 
to  lo o k  th ro u g h  and a r e  n o t th e re f o r e  t r e a t e d  a s  a  s o l i d .  One c h i ld  
re fu s e d  to  draw i n  th e  k i tc h e n  window because  i t  was opaque and he cou ld  
n o t se e  th ro u g h  i t .
T hese ite m s  ex em p lify  P ia g e t ’ s  co n cep t o f  h o r iz o n ta l  d eca lag e  i n  which 
i t  ta k e s  tim e  b e fo re  an  o p e ra t io n a l  scheme i s  g e n e ra liz e d  to  a l l  p o s s ib le  
s t i m u l i .  '
I I I  ITEMS MEASURING THE INCREASE IN DELINEATION OF INTERNAL SPACE 
( 8 ,9 ,1 0 ,  11 and  33)
V/hat may b e  h appen ing  i n  p la n  draw ing a t  t h i s  s ta g e  i s  th a t  th e
oc h i ld  i s  ta k in g  a  s e r i e s  o f  in d iv id u a l  v ie w p o in ts  o f  90 , one over each  room, 
shown i n  F ig .  4 .1 2 .  When th e y  b e g in  to  r e a l i z e  t h a t  one w a ll  i s  common to  
two room s, t h a t  i t  i s  o n ly  a  d iv id e r  o f  a  l a r g e r  sp a c e , th e n  th e y  see  th e  
sp a c e s  betw een  a s  i l l o g i c a l  and e l im in a te  them .
I t  i s  n o t o n ly  a  th r e e  d im en sio n a l room th e y  s e e  a s  s e p a ra te  a t  8 .0  
y e a r s .  I n  P i a g e t ’ s  work on e u c lid e a n  space  th e  p a r a l l e l s  i n  th e  s c i s s o r  l i k e  
shape o f  F ig .  4 .1 5 a  a r e  n o t conserved  im m ed ia te ly , b u t a r e  co p ied  a s  i n  
F ig .  4 .1 5 b  th e  c h i ld  fo c u s s in g  on each.diam ond shape s e p a r a te ly .
\  k»t-tV\cn WmdovvS
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F ig .4 .1 2 .  A p la n  w ith  w a lls  no t common F ig .4 .1 5 .  A c h i ld ’s  copy o f  th e  
by a  boy o f 1 Gy 1m Nuremburg s c i s s o r s
L ik ew ise  V ernon , (1962) c i t e s  G e s e l l ’ s  and Rupp’ s  work showing t h a t  
c h i ld r e n  can n o t a t  f i r s t  s e e  th e  d u a l fu n c tio n s  o f  th e  l i n e s  i n  a  honeycomb, 
b u t  s e e  th e  sh ap es  a s  s e p a ra te  e n t i t i e s .  Thus i t  m ight be t h a t  any 
d i f f e r e n t  shape  i n  a  complex f ig u r e  i s  seen  on i t s  own a t  f i r s t  and o n ly  
l a t e r  i n  r e l a t i o n s h i p  to  th e  w hole, i l l u s t r a t i n g  th e  p a r t-w h o le  a s p e c t ,
P i a g e t ’ s  i n f r a - l o g i c a l  sy stem .
When a  c h i ld  does e v e n tu a lly  see  w a lls  a s  common and no unaccounted
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f o r  sp ace  betw een  them th e n  i t  im p lie s  a  s e r i e s  o f  v ie w p o in ts  i n  any  
d i r e c t i o n  i n  a  p la n e  a t  r i g h t  a n g le s  to  th e  f l o o r ,  in v o lv in g  a  system  o f  
c o - o r d in a te s .  T h is  may be s im i la r  i n  th r e e  d im en sio n a l space  to  what 
happens i n  two d im e n s io n a l sp a c e . The a u th o r  h as  observed  th a t  i t  u sed  
to  be d i f f i c u l t  t o  te a c h  8 .0  y e a r  o ld  c h i ld r e n  how to  draw a  l i n e  p a r a l l e l  
to  a n o th e r  one, f o r  th e y  had . d i f f i c u l t y  i n  c o n c e p tu a l iz in g  th e  l i n e  a s  a  
s e r i e s  o f  p o in t s  a l l  th e  same d is ta n c e  from th e  g iv e n  l i n e .  P ia g e t  i n  a n  
e x te n s io n  o f  t h i s  t a s k ,  lo c a t in g  a  p o in t t h a t  im p lie d  th e  i n t e r s e c t i o n  o f  
two p a r a l l e l  l i n e s ,  found t h a t  i t  was n o t ach iev ed  u n t i l  10 y e a r s .  .
F o r a l l  v ie w p o in ts  to  be accommodated i n  th r e e  d im en sio n a l sp ace  o f  
w hich a  p la n  i s  o n e , i t  i s  p o s s ib le  t h a t  a  c h i ld  h a s  to  e s t a b l i s h  a  c o n c e p tu a l 
g r id  o f  h o r i z o n t a l  and v e r t i c a l  c o - o r d in a te s .  Such a  g r id  was h y p o th e s iz e d  
by P ia g e t  when h e  found  t h a t  betw een th e  ag es  o f  8 .0  and 9 .0  y e a rs  c h i ld r e n  
w ere g iv in g  e v id en ce  o f  v e r t i c a l  and h o r iz o n ta l  c o n c e p ts  when m asts o f  b o a t s ,  
t r e e s  on m oun tains and a  plumb l i n e  i n  a  j a r  w ere drawn v e r t i c a l l y  and w a te r  
i n  a  t i l t e d  j a r  was drawn h o r iz o n ta l l y .  T h is  i s  a  p e r io d  when c h i ld r e n  a r e  
making f a s t  p ro g re s s  i n  p la n  draw ing , so  t h a t  a b i l i t y  to  draw a l l  i te m s  
h o r i z o n t a l l y  and e l im in a te  unaccounted  f o r  space may be a  p ro d u c t o f  th e  
c o - o r d in a t io n  betw een  p r o je c t iv e  and e u c lid e a n  c o n c e p ts  o f  sp ace , e n a b lin g  
him to  form  a  t h r e e  d im en s io n a l g r id  o f  v e r t i c a l  and h o r iz o n ta l  sp a c e .
IV PROPORTIONS
A b i l i ty  t o  in c o rp o ra te  p ro p o r tio n  i n  p la n  draw ing i s  th e  l a s t  g roup  
o f  ite m s  to  r e c e iv e  a t t e n t i o n ,  im proving from 1 0 .8  y e a rs  to  1 5 .8  y e a rs  a t  
th e  50$é l e v e l ,  b u t  n ev e r a c h ie v in g  a  lOO â^ s u c c e s s , w hich su g g e s ts  t h a t  th e  
av e ra g e  a d u l t  may be  no b e t t e r .  The s t a i r c a s e  and doors a re  th e  w eak es t.
P ia g e t  and In h e ld e r  , (1956) have one s tu d y  on th e  p e rc e p tu a l  
com parison  o f  p ro p o r tio n s  i n  w hich c h i ld r e n  have to  compare and draw a  
r e c ta n g le  1 .5  cm x  5 .0  cm w ith  a  s e r i e s  whose w id th  i s  4 cm but-w hose le n g th  
v a r i e s .  They w ere a l s o  re q u ire d  to  draw one i n  p ro p o r t io n .  Between 5 s.nd 
6 y e a r s  c h i ld r e n  te n d e d  to  choose and draw r e c ta n g le s  which were lo n g e r  th a n  
th e  s t im u lu s ,  betw een  7 and 9 y e a rs  th e  p e rc e p tu a l  e s t im a te s  were b e t t e r  th a n  
th e  d raw in g s, w h ile  o v e r 10 y e a rs  c o n s tru c t io n  was b e t t e r  th a n  p e rc e p tu a l  
judgem ent b eca u se  c h i ld r e n  began to  u n d e rs tan d  th e  n a tu re  o f  p ro p o r t io n .
T h is  s u g g e s ts  t h a t  p e rc e p tio n  o f  p ro p o r tio n  b e fo re  10 y e a rs  te n d s  to  be 
i n t u i t i v e ,  p o s s ib ly  r e ly in g  on s p a t i a l  judgem ent and o n ly  becomes p& rt o f
a  l o g i c a l  scheme l a t e r .
I n  t h e i r  s tu d y  o f  p la n  draw ing o f  th e  model v i l l a g e ,  a s  i n  th e  c a se  
o f  a r e a  and  volum e, c h i ld r e n  f i r s t  a t te n d  to  p ro p o r tio n  o f  th e  o b je c t  i n
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houses a t  7 y e a r s ,  b u t  do n o t b e g in  to  n o tic e  th e  p r o p o r t io n a l  d is ta n c e  
between o b je c t s  u n t i l  11 y e a r s .  T h is  seems a n o th e r  example o f  th e  f ig u r e  
ground problem  a s  se e n  i n  th e  Kohsh B locks t e s t ,  i n  w hich , when th e  b lo c k s  
a re  in c re a s e d  from  4 t o  9 ,  c h i ld r e n  c ea se  to  a t te n d  t o  th e  whole re d  and 
w h ite  d e s ig n , b u t  s e e  th e  re d  s e c t io n  a s  a  f ig u re  on a  w h ite  background .
I n  th e  p la n  d raw ings i t  would seem th a t  c h i ld r e n  f i r s t  see  th e  
rooms a s  o b je c t s  i n  a  l a r g e  u n d i f f e r e n t ia t e d  sp ace  encom passed by fo u r  o u te r  
w a l l s .  Two p e r  c e n t  have p ro p o r t io n s  o f  rooms c o r r e c t  a t  7 .2  y e a r s  and th e  
numbers in c r e a s e  r a p id ly  u n t i l  a t  11 .2  y e a r s .  The more d i f f i c u l t  i te m s  
h a l l ,  s t a i r c a s e  and d o o rs  come l a t e r .  The d oo rs may exem plify  th e  r u l e  o f  
th e  p ro p o r t io n s  o f  sp a c e s  fo llo w in g  th a t  o f  o b je c ts  f o r  when th e  c h i ld  c e a se s  
to  draw a  p ic tu r e  o f  a  door th e y  n e x t r e p re s e n t  th e  do o r fram e, t h a t  i s  a  
space  i n  betw een  w a l l s .  I t  i s  t h i s  w hich i s  c r e d i te d  i n  item  27 and when 
th e  50^  who e v e n tu a l ly  in c lu d e  th e  door a s  i n  an  a r c h i t e c t ’ s  p la n  a t  th e  age 
o f  15*5 y e a r s  i t  i s  a lw ays o f  th e  same w id th  a s  th e  doo r fram e.
P ro p o r t io n s  th e r e f o r e  would seem to  be  one o f  th e  l a s t  c o n c re te  
o p e r a t io n a l  schem es to  a p p e a r .
SUMMARY
When th e  i te m s  o f  th e  P la n  t e s t  a r e  grouped a s  above th e y  would seem 
to  in d i c a te  th r e e  s ta g e s  t h a t  c h i ld r e n  go th ro u g h  i n  th e  seven  y e a rs  w hich • 
e la p s e  betw een  th e  v e r t i c a l  p ic tu r e s  o f  houses a t  s i x  y e a rs  and th e  h o r iz o n ta l  
and m ain ly  c o r r e c t  p la n s  a t  t h i r t e e n .
S tag e  I  when c h i ld r e n  a r e  i n  th e  p ro c e ss  o f  p a s s in g  from v e r t i c a l  to  
h o r iz o n t a l  r e p r e s e n ta t io n s  o f  room s.
S tag e  I I  when c h i ld r e n  a r e  g e n e ra l iz in g  th e  concep t o f  h o r i z o n ta l i ty  to  
o th e r  p a r a l l e l i p e d s  and e l im in a tin g  sp aces  
S tag e  I I I  when th e  co n cep t o f  p ro p o r tio n  i s  a p p l ie d  t o  p a r a l le l ip e d s  i n  th e  
same o rd e r  and f i n a l l y  to  sp aces  i n  betw een o b je c ts*
T hese s ta g e s  o ccu r o v e r th e  same tim e span  a s  th o se  found by P ia g e t  
when i n v e s t ig a t in g  c h i ld r e n ’s  c o n ce p tio n  o f  p r o je c t iv e  and e u c lid e a n  sp a c e .
He a s c r ib e s  th e s e  c o n c e p ts  to  th e  i n f r a - l o g i c a l  system  o f  th e  c o n c re te  
o p e r a t io n a l  s ta g e  and c o n s id e rs  t h a t  th e y  i l l u s t r a t e  th e  acqu irem ent o f  
know ledge th ro u g h  th e  b io l o g ic a l ly  a d a p tiv e  p ro c e s se s  o f  a s s im i la t io n  and 
accom m odation. I t  was th e r e f o r e  co n s id e re d  u s e f u l  t o  lo o k  a t  th e  changes 
se e n  i n  p la n  draw ing  i n  th e  l i g h t  o f  th e  same th e o ry  to  se e  w hat f u r th e r  
t e s t a b l e  h ypo theses  m ight be p roduced .
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c h a p t e r  V
ASSOCIATION OF CHILDREN’S ABILITY TO CONCEPTUALIZE A 3 DIMENSIONAL 
SPATIAL SYSTEM OF REFERENCE AND THEIR ABILITY TO DRAW A PLAN
INTRODUCTION
I n  o rd e r  to  t e s t  a  c h i l d ’ s  c o n c e p tio n  o f  space  a s  a  e u c lid e a n  
g r id  o f  i n t e r s e c t i n g  h o r iz o n ta l  and v e r t i c a l  c o -o rd in a te s ,  i t  was d ec id ed  
to  u se  two o f  P i a g e t ’ s  t a s k s  from ’A C h ild ’ s  C oncep tion  o f  Space* ( 1956) ,  
h o r i z o n t a l i t y  o f  a  w a te r  l e v e l  and v e r t i c a l i t y  o f  a  plumb l i n e ,  one from 
’The C h ild ’ s  C o n cep tio n  o f  Geometry V (P ia g e t ,  In h e ld e r  and Szem inska, 196O) 
a  g eo m e tric  lo c u s ,  and th e  draw ing o f  a  l i n e  p a r a l l e l  to  a  g iv e n  o n e . The
l a s t  ta s k .w a s  th o u g h t to  be o f  th e  same ty p e  b u t e a s i e r  th a n  th e  g eo m etric  *
lo c u s ,  b e c a u se  i t  o n ly  needed a  measurement i n  one d i r e c t io n  and because  
i t  was known t o  be  d i f f i c u l t  f o r  e ig h t  y e a r  o ld  c h i ld r e n  even when 
d e m o n s tra te d .
SAÎ4PLE ■ •
A •; p r î f f l î t r y  v/as chosen  i n  B uckingham shire, b ecau se  i t
was known t o  have a  norm al d i s t r i b u t i o n  o f  ^ sc o re s  among 10 and 11 y e a r  o ld
c h i ld r e n  ta k in g  th e  seco n d ary  s e l e c t io n  t e s t .  '
When lo o k in g  f o r  concom itan t v a r ia t io n s  i n  a b i l i t i e s  i n  c h i ld r e n ,  
i t  i s  n e c e s s a ry  to  u se  c h i ld r e n  a t  th e  p ro p e r l e v e l  o f  concep t developm ent. 
I f  th e y  a r e  to o  im m ature, th e  ta s k s  a re  to o  h a rd  and nobody can  do them , i f  
th e y  a r e  to o  m a tu re , th e  ta s k s  a re  to o  easy  and everybody can do them . I n  
e i t h e r  c a se  th e r e  i s  no d is c r im in a t io n  i n  th e  ta s k s  and th e r e f o r e  no 
a s s o c ia t io n ,  w hich i s  a  o f  th e  sam pling . As th e  main change
from  v e r t i c a l  to  h o r iz o n ta l  p la n s  o ccu rred  i n  th e  main sam ple betw een 7 
and 9 y r s .  t h a t  would seem t o  be th e  p r in c ip a l  p e r io d  o f  change. I n  a
norm al p o p u la t io n  i t  i s  th e  p e r io d  o f  change, which may g iv e  i n t e r e s t i n g
_a.ny  •
in fo rm a tio n  a b o u t^ a s s o c ia t io n  betw een d i f f e r e n t  c o n c e p tu a l developm ents, a s  
opposed to  in v e s t ig a t io n s  w here d i f f e r e n t  c l i n i c a l  g roups a r e  u se d , when 
i t  i s  more u s e f u l  to  choose a s ta g e  when th e  concep t sho u ld  have developed  
i n  a l l  c h i ld r e n .
From P ia g e t ’ s  work i n  S w itz e rla n d  on h o r iz o n ta l  and v e r t i c a l  
c o n c e p ts , i t  seemed t h a t  most c h i ld r e n  ach iev ed  th e s e  by th e  age o f  9 y r s .
My co ck ’ s , y ( 1969) work i n  England w ith  60 c h i ld r e n ,  whose av erag e  age was 
9 y 6 m, a l s o  showed th a t  90^  o f  them accom plished  th e  ta s k s  c o r r e c t ly .
The lo c u s  o f  a  p o in t  from a c o rn e r  was a  l i t t l e  more d i f f i c u l t  a c c o rd in g  
to  P ia g e t ;  and c h i ld r e n  w ere n e a re r  to  10 y r s .  b e fo re  a c h ie v in g  i t  w h ile  
t h e  a b i l i t y  t o  draw a  l i n e  p a r a l l e l  to  a n o th e r  was known to  p re s e n t
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d i f f i c u l t i e s  t o  8 y r .  o ld s .
From t h i s  in fo rm a tio n  i t  was d ec id ed  to  u se  8 y r .  o ld  c h i ld r e n  i n  
th e  i n v e s t i g a t i o n ,  a s  l i k e l y  to  be a t  an  age when th e  a s s o c ia t io n  betw een 
d ev e lo p in g  c o n c e p ts  co u ld  be seen  most c l e a r l y .  The whole o f  th e  age 
group c o n s i s t i n g  o f  40 boys and 40 g i r l s  was th e r e f o r e  t e s t e d .
MATERIALS
1 .  P a p e r , p e n c i l s  and ru b b e rs  fo r  draw ing th e  p la n .
2 . a .  J a r  w ith  w a te r ,  and a  j a r  w ith  a  plumb l i n e ;  b o th  s ta n d in g  u p r ig h t ,
b .  P ap e r w ith  d iagram s o f  .4 empty j a r s ,  2 u p r ig h t  and 2 t i l t e d  a t  45°
5 .  P ap e r w ith  one h o r iz o n ta l  l i n e  and a  do t 2” from th e  to p  l e f t
hand  c o rn e r .
4 . The C r ic h to n  V ocabulary  S c a le  (Raven, 1950) .
PROCEDURE
The c h i ld r e n  w ere f i r s t  t e s t e d  a s  a  g roup i n  t h e i r  own c l a s s  rooms
and l a t e r  i n d iv id u a l ly  i n  a  sm a ll room n ea rb y .
A* Group T e s t in g
C h ild re n  w ere asked  to  draw a  p la n  and a  man; , th e  d u a l ta s k  b e in g  
g iv e n  i n  o rd e r  to  s to p  co p y in g . The p ro ced u re  and in s t r u c t io n s  were 
e x a c t ly  th e  same a s  f o r  th e  main sam ple .
B. I n d iv id u a l  T e s t in g
1 .  P ia g e t  T e s ts
The c h i ld r e n  were f i r s t  g iven  th e  th r e e  P ia g e t  t e s t s  and th e  one 
o f  draw ing  p a r a l l e l  l i n e s ,  h e n c e fo r th  r e f e r r e d  to  a s  th e  P ia g e t  t a s k s .
As some p r a c t i c e  e f f e c t  co u ld  be ex p ec ted , th e  fo u r  ta s k s  were g iv e n  i n  
a  random o r d e r .
The in s t r u c t i o n s  f o r  th e  t e s t s  were a s  fo llo w s :
a .  Show th e  c h i ld  th e  j a r  o f  w a te r , th e n  p o in t  to  th e  o u t l in e  o f  th e  
t i l t e d  j a r  on th e  p a p e r and say  " I f  t h i s  was a  j a r  o f  w a te r l i k e  t h i s  one 
h e re  (P o in t  a g a in  t o  th e  j a r  o f  w a te r)  show me w here th e  w a te r  would come 
i f  th e  j a r  was t i l t e d . . .  Draw i t  i n  w ith  your p e n c i l" .
b .  Show th e  c h i ld  th e  j a r  w ith  th e  plumb l i n e  hang ing  down, th e n
p o in t  t o  th e  o u t l in e  o f  th e  second t i l t e d  j a r  on th e  p ap er and s a y , " I f  t h i s
j a r  c o n ta in e d  a  plumb l i n e  l i k e  t h i s  one h e re ,  (P o in t  to  th e  j a r  w ith  th e  
plumb l i n e )  show me w here th e  plumb l i n e  would come i f  th e  j a r  was t i l t e d . . .  
Draw i t  i n  w ith  y o u r p e n c i l " .
c .  Show th e  c h i ld  th e  l i n e  on th e  p ap er and s a y , "Draw me a n o th e r
l i n e  2" away w ith  th e  r u l e r " .  Check th a t  he can  m easure 2" .
d .  Show th e  c h i ld  th e  d o t i n  th e  to p  l e f t  hand c o rn e r  and s a y , "P u t
a  d o t i n  th e  o th e r  c o rn e r  e x a c tly  th e  same d is ta n c e  away from th e  c o rn e r
a s  t h i s  one i s .
2 . V erb a l Q u e s tio n n a ire
F o r p ro c e d u re  and r e s u l t s  see  C hap ter V II .
3* , The C r ic h to n  V ocabu lary  S ca le
T h is  was chosen  becau se  i t  was a n t ic ip a te d  th a t  su c c e ss  on th e  
o th e r  ta s k s  w ould b e  p a r t i a l l y  a s s o c ia te d  w ith  g e n e ra l  i n t e l l e c t u a l  a b i l i t y .  
V ocabu lary  a lw ays h a s  a  h ig h  c o r r e l a t i o n  w ith  any o th e r  in t e l l ig e n c e  t e s t  
and i t  h a s  th e  ad v an tag e  th a t  i t  i s  n o t loaded  w ith  s p a t i a l  a b i l i t y  a s  th e  
o th e r  t e s t s  p ro b a b ly  a r e .
I t  was g iv e n  a c c o rd in g  to  th e  s e t  i n s t r u c t io n s .
SCORING
1 .  The P la n  was sc o re d  a s  i n  th e  F o u rth  and F in a l  S co rin g  System
2 . The I ^ n  was sc o re d  on H a r r i s ’ s  a d a p ta tio n  o f  th e  Goodenough System .
3 .  The C r ic h to n  V ocabulary  S c a le  was sc o re d  a c c o rd in g  to  Raven’ s
i n s t r u c t i o n s .
4 .  ' The Q u e s tio n n a ire  answ ers were c l a s s i f i e d  ac c o rd in g  to  th e  c r i t e r i a  
i n  C h ap te r V I I .
3 .  The P ia g e t  t e s t s  were sco red  in  th e  fo llo w in g  manner, f i r s t  u s in g
a  s im p le  p a s s  and f a i l  c r i t e r i o n  th e n  th e  developm ental s ta g e s  a s  found 
by P ia g e t ;
a# H o r iz o n ta l i ty  S co re
S u rfa c e  o f  th e  w a te r  r e p re s e n te d  by a  s t r a i g h t  l i n e  1
The s t r a i g h t  l i n e  drawn a t  a n  an g le  o th e r  th a n  p a r a l l e l
t o  th e  bo ttom  o f  th e  j a r  2
The s t r a i g h t  l i n e  drawn h o r iz o n ta l ly ,  i e  p a r a l l e l  to  th e
bo tto m  o f  th e  p ag e . 5
b .  V e r t i c a l l y
Plumb l i n e  h ang ing  s t r a i g h t  1
Plumb l i n e  han g in g  a t  an  an g le  b u t n o t c o r r e c t  2
Plumb l i n e  han g in g  a t  th e  c o r r e c t  a n g le  a t  90 to  th e
b o ttom  o f  th e  p a p e r . ^
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c .  P a r a l l e l  l i n e  S core
A l i n e  drawn w ith  th e  r u l e r  ap p ro x im ate ly  p a r a l l e l
w ith  th e  g iv e n  l i n e ,  b u t no measurement made 1
A tte m p tin g  t o  m easure th e  d is ta n c e  o f  2" from  th e
f i r s t  l i n e ,  b u t  draw ing a  l in e ,  a t  r i g h t  a n g le s  2
M easuring  th e  d is ta n c e  c o r r e c t ly  and th e n  u s in g  one
m easurem ent to  draw a  second l i n e  p a r a l l e l  t o  th e  
f i r s t  3
M easuring  th e  d is ta n c e  c o r r e c t ly  from  two p o in t s  i n
o rd e r  to  g e t  th e  l i n e  p a r a l l e l  4
d . L o c a tin g  a  p o in t  i n  a  2 d im en sio n a l space
A pprox im ate ly  c o r r e c t  p la c in g  o f  th e  d o t u s in g  o n ly
a  v i s u a l  e s t im a te  1
U sing  a  r u l e r  to  m easure an  o b liq u e  l i n e  from  th e
c o rn e r  2
U sing  a  r u l e r  to  m easure an  o b liq u e  l i n e  from th e
c o rn e r  and th e  d is ta n c e  from  one o f  th e  s id e s  3
U sing  th e  r u l e r  to  m easure th e  d is ta n c e  from b o th  o f
th e  s id e s  4
RESULTS
The r e s u l t s  o f  th e  boys and g i r l s  were t r e a t e d  s e p a r a te ly  because  
th e  boys w ere n e a r ly  one y e a r  ahead  o f  th e  g i r l s  i n  th e  s ta n d a r d iz a t io n  
sam ple and i t  was th o u g h t t h a t  d i f f e r e n t  i n t e r a c t io n s  betw een t e s t s  may be 
re v e a le d #  The group  c o n s is te d  o f  40 boys and 40 g i r l s  from 8 to  9 y e a r s ,  
a v e ra g e  age b e in g  8 y  7 «mVfor b o th .  T h e ir  s c o re s  on th e  P la n  t e s t  were 
a p p ro x im a te ly  th e  same a s  i n  th e  s ta n d a r d iz a t io n  sam p le .
The P ia g e t  ta s k s  w ere f i r s t  sco red  a c c o rd in g  to  s im p le  p a ss  o r  
f a i l  c r i t e r i a  and i f  a  l i n e  w hich was w ith in  10°  o f  b e in g  c o r r e c t  was 
a c c e p te d  a s  c o r r e c t  i n  th e  v e r t i c a l  and h o r iz o n ta l  s c o r e s .  The number 
o f  c h i ld r e n  su c cee d in g  on th e  ta s k s  a r e  shown i n  T ab le  5*1* The p la n s  
a r e  sc o re d  a s  b e in g  v e r t i c a l  o r  h o r iz o n ta l ,  b ased  on item  7* .
TABLE 5 .1
NUMBER OF CHILDREN SUCCEEDING ON ITEM 7 OF THE PLAN TEST AND 
THE PIAGET TASKS, EXPRESSED AS PERCENTAGES.
plan ■ PIAGET TASKS
i t e m ?  ^  b e d
N 9^ N % N % N % %
BOYS 23 58 22 55 50 75 23 58 2  5
GIRLS ' 20 50 13 53 21 53 20 5O 0 0
O rder o f
D i f f i c u l t y  3 .5  2 5 • 3*5 1
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The r e s u l t s  show t h a t  th e  age group was a p p r o p r ia te ly  chosen 
b ecau se  ab o u t h a l f  th e  g roup  succeeded on a l l  t a s k s ,  ex cep t d , which was 
to o  d i f f i c u l t .  T h is  means t h a t  th e  co n cep ts  were b e in g  formed and th a t  
i t  w ould be  u s e f u l  t o  lo o k  f o r  a s s o c ia t io n s  betw een th e s e  and  th e  a b i l i t y  
to  draw a  p la n  h o r iz o n t a l l y .
The boys perform ed  b e t t e r  on a l l  o f  them a s  ex p ec ted , b u t th e  o rd e r  
o f  d i f f i c u l t y  a s  d e f in e d  by th e  number o f  c h i ld r e n  p a ss in g  was th e  same 
f o r  b o th  s e x e s ,1 ( T ab le  3 .1 .  ) .
An a t te m p t was made to  compare th e  r e s u l t s  o f  th e  w a te r  ( a )  and 
plumb l i n e  Cb) t a s k  w ith  th o s e  o f  B eard. (1964) by f in d in g  th e  av erag e  
s c o re s  u s in g  th e  3 p o in t  c r i t e r i a ; ,  (T ab le  3*2 .)*
TABLE 3 .2  
AVERAGE SCORES FOR PIAGET TASKS 
a  b c d
BOYS 1 .9 2  2 .0 5  2 .2 5  1 .6 0
GIRLS 1 .8 2  2 .2 2  1 .98  1 . l8
B ut th e y  a r e  n o t easy  t o  compare because h e r  age ran g e  i s  s i x  
m onths h ig h e r ,  8y  5® to  9y 4m, and she  used  a 5 p o in t  s c a l e .  B eard ’s  
r e s u l t s  a r e  i n  T ab le  5*3*
TABLE 5*3 
B eard ’ s  R e s u lts  1964
HORIZONTAL WATER VERTICAL PLUMB LINE 
NUÎ4BER AVERAGE SCORE AVERAGE SCORE
AGE BOYS GIRLS. BOYS ■GIRLS BOYS GIRLS
6y5m-8y4m 29 11 1 .6 1 .2 2 .6 1 .7
8y5m-9y4ra 25 19 1 .9 1*7 3 .2 2 .8
T aking  th e  d i f f i c u l t i e s  o f  com parison in to  a c c o u n t, th e  d i r e c t io n  
seems to  be  g e n e r a l ly  th e  same, boys b e t t e r  th a n  g i r l s ,  v e r t i c a l  t a s k  
s c o re s  h ig h e r  th a n  h o r iz o n ta l  s c o re s ,  a lth o u g h  th e  o v e r a l l  s c o re s  m ight 
be lo w er i n  B eard ’ s  sam p le .
ASSOCIATION TESTED BY CHI-SQUARE
The a s s o c ia t io n  betw een draw ing a  p la n  h o r iz o n ta l ly  and su c c e ss  
on th e  t a s k s  a ,  b and c was t e s t e d  by c h i—sq u a red . The r e s u l t s  a r e  i n  
T ab le  5*4.
A 2 k
TABLE 5 .4
ASSOCIATION BETV/EEN HORIZONTALITY IN THE PLAN AND ITEMS ON THE PIAGET TESTS.
a .  H o r iz o n ta l i ty  o f  w a te r  l e v e l  and P la n .
BOYS
PLAN
H or. 
W ater 
Not H or.
GIRLS
PLAN
H o r iz o n ta l V e r t ic a l H o riz o n ta l V e r t ic a l
17 5 H or. 11 2
6 12 Not H or. 9 18
square* 6*126 P .O f C h i-sq u are ' 7  • 2 9  6 P .O l
b* V e r t i c a l i t y  o f  plumb l i n e  and h o r iz o n t a l i ty  o f  p lan*
BOYS
PLAN
GIRLS
PLAN
V e r t i c a l
PLUMB
LINE
Not
V e r t ic a l
H o r iz o n ta l V e r t ic a l H o riz o n ta l V e r t ic a l
20 10
V e r t ic a l
l4 7
3 7
* Not 
V e r t ic a l 6 13
C h i-sq u a re  6 2  P . V C hi-squarei '5-.à'0^9
c .  P a r a l l e l  l i n e s  and h o r iz o n ta l  p la n  .
BOYS
PLAN
H o r iz o n ta l  V e r t ic a l
GIRLS
PLAN
H o riz o n ta l V e r t ic a l
C o rre c t
P a r a l l e l
L in es
I n c o r r e c t
16
C o rre c t
10 In c o r r e c t
C h i-sq u a re  1. P . 10 C h i-sq u are  .8.1.00 P.OvI
125
T here was a s i g n i f i c a n t  a s s o c ia t io n  betw een  h o r iz o n t a l i ty  on th e  
p la n  and a l l  th e  t e s t s ,  b u t th e  h ig h e s t  was w ith  Task a ,  th e  w a te r  l e v e l .  
On t h i s  and on Task c ,  p a r a l l e l  l i n e s ,  th e  a s s o c ia t io n  i n  g i r l s  was h ig h e r  
th a n  i n  boys# T here was no a s s o c ia t io n  w ith  Task d , lo c a t in g  a  p o in t  i n  
a c o rn e r ,  b eca u se  i t  was to o  d i f f i c u l t .  .
As no u n e q u iv o c a l r e l a t io n s h ip  was re v e a le d  betw een th e  p la n  and 
in d iv id u a l  t a s k s ,  a s s o c ia t io n  betw een th e  P la n  and d i f f e r e n t  com binations 
o f  ta s k s  was t e s t e d  a l s o  u s in g  c h i-sq u a re d , to  s e e  i f  th e r e  was a  more 
s i g n i f i c a n t  r e l a t i o n s h i p  betw een those#
a .  A h o r iz o n t a l  p la n  and b o th  a  and b c o r r e c t ,  e i t h e r  a  and b c o r r e c t
and n e i th e r  a  and b c o r r e c t .
b .  A h o r iz o n t a l  p la n  and number o f  ta s k s  c o r r e c t .
c .  A h o r iz o n t a l  p la n  and e i t h e r  0 ta s k s  c o r r e c t  o r  1 to  4 ta s k s  c o r r e c t ,
d# A h o r iz o n ta l  p la n  and e i t h e r  0 and 1 c o r r e c t  o r  2 and 4 c o r r e c t .
Knowing t h a t  su c c e ss  can  be  ach iev ed  i n  a  v a r i e ty  o f  w ays, i t  
m ight be  e x p ec ted  t h a t  i f  one concep t was n o t a v a i la b le  to  h e lp  s o lv e  
th e  p rob lem , th e n  a n o th e r  one would be# The r e s u l t s  a re  i n  T able 5*5#
TABLE 5 .5
ASSOCIATIONS BETWEEN HORIZONTALITY IN THE PLAN AND DIFFERENT 
COMBINATIONS OF THE PIAGET TESTS.
a# A s s o c ia t io n  betw een  h o r iz o n t a l i ty  and h o r iz o n ta l  and v e r t i c a l  ta s k s  
c o r r e c t ,  e i t h e r  c o r r e c t  and n e i th e r  c o rre c t#
H o r iz o n ta l  and 
V e r t i c a l
E i th e r  H o r. o r  
v e r t#  c o r r e c t
N e ith e r
c o r r e c t
C h i-sq u a re '
BOYS
PLAN
GIRLS
PLAN
H o r iz o n ta l V e r t ic a l H o r iz o n ta l . V e r t ic a l
15 4 8 2
7 7 9 5
1 6 3 13
9.591 P.Ol C h i-sq u a re 10.982
b* A s s o c ia t io n  betw een h o r iz o n ta l  p la n  and number o f  t a s k s  c o r r e c t
c#
d .
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BOYS
PLAN
GIRLS
PLAN
H
4 1
V H 
2 4 0
V
0
3  10 2 3 6 2
2 9 3 2 8 1
1 3 7 1 6 6
0  0 4 0  0 11
C h i-s q u a re  13*331 P*01 C h i-sq u a re  12.9444 P .0 2
A s s o c ia t io n  betw een h o r iz o n ta l  p la n  and g a in in g  e i t h e r  0  o r  1?4 
c o r r e c t .  (TKe FUKar prob a b i l i t y  T e a t )
BOYS GIRLS
1 -4
H V H V
23 13 1-4  20 9
0 4 0  0 . 11
P  -0 0  I T
A s s o c ia t io n  betw een h o r iz o n ta l  p la n  and g a in in g  e i t h e r  0  o r  1 , o r  
2 , 3 o r  4 c o r r e c t .  ( T h e  f i s h e r  f-va.Lt ^ ro b a V iiU ty  T k a t ^
BOYS GIRLS
H V • H V
2 -4 21 6 1 -4  20 9
0-1 2 11 0  0 11
p  - 0 * C | P . o
The r e s u l t s  show t h a t  th e r e  i s  a  c lo s e r  a s s o c ia t io n  betw een 
s u c c e s s  on th e  P la n  and com binations o f  th e s e  t a s k s .  A gain a  c lo s e r  
a s s o c ia t io n  i s  seen  w ith  th e  g i r l s ,  ex cep t f o r  th e  boys i n  ( b ) .  
P a r t i c u l a r l y  im p o r ta n t a re  (b ) and Cc), w hich show th a t  no c h i ld  drew 
a  h o r iz o n ta l  p la n ,  who d id  no t have a t  l e a s t  one o th e r  ta s k  c o r r e c t .
However, a s  i t  i s  p o s s ib le  th a t  th e  a s s o c ia t io n  co u ld  be 
e x p la in e d  by i n t e l l i g e n c e ,  th e  c o e f f i c ie n t  o f  c o r r e l a t i o n  o f  th e  
v o c a b u la ry  t e s t ,  a s  an  e s t im a te  o f  g e n e ra l a b i l i t y ,  and th e  P lan  t e s t  
was fo u n d .
Tor iTy given by R. ir\
Pra.cticdV S t a t i s t i c s P a r c  IB o o k s
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ASSOCIATION TESTED BY PRODUCT-MOMENT CORRELATION OF TESTS WITH VOCABULARY 
The s c o r in g  was done a s  fo l lo w s :-
1 .  P la n s  w ere sc o re d
a .  On th e  40 ite m s  o f  th e  f u l l  s c o r in g  sy stem .
b .  10 i te m s  p e r ta in in g  to  h o r iz o n t a l i ty ,  7 , 16 , 20 , 21 , 24, 2f ,  26 , 
30 , 31 and 34 .
2 . P ia g e t  ite m s  w ere sc o re d  acc o rd in g  to  th e  system  m entioned e a r l i e r ,  
t o t a l  b e in g  l 4 . ■
The r e s u l t s  a r e  shown i n  T able 5 .6
TABLE 5 .6  
PRODUCT MOMENT CORRELATION
BOYS 1 2 3 4- 5 6 MEAN S .D .
V ocabulary 1 37.670 8 .5 9 5
P ia g e t  T asks 2 .538 7.825 2 .354
P la n  on F u l l  
S co re 3 .601 .537
-
12.775 8 .6 7 6
P la n  on
H o r iz o n ta l
s c o re s
4 .583 .508 #949 2.700 2 .925
DAM 5 .461 ' .166 . .372 .373 26.325 7 .403
Age i n  m onths 6 .266 .368 .185 .202 .195 103.475 3 .2 4
GIRLS 1 2 3 . 4 5  6 MEAN S.D .
V ocabu lary 1 39 .60 9 .3 0
P ia g e t  T asks 2 .550 6 .9 5 1 .9 2
P la n  on F u l l  
S co re 3 .343 .618 10 .27 7 .2 2
P la n  on
H o r iz o n ta l
s c o re s 4 .263 .567 .904 1 .6 0 2 .0 7
DAM 5 , .400 .402 .349  . .263 28.63 7 .5 0
Age i n  m onths 6 .181 .030 .020 .057 .263 102.85 3 .4 3
P f05 = 0 .300 P .01 0 .3 9 4 -
Some o f  th e  c o r r e l a t i o n s  a re  a s  expec ted  from  o th e r  s tu d ie s .  The 
v o c a b u la ry  t e s t  a s  a  m easure o f  g e n e ra l in t e l l ig e n c e  te n d s  to  c o r r e l a t e  
a t  th e  .5  l e v e l ,  a s  i t  does h e re  w ith  th e  P ia g e t ta s k s  and th e  P la n  s c o re s  
3 and 4 i n  th e  b o y s . The c o r r e l a t i o n  sc o re  o f  .4  f o r  v o cab u la ry  and DAM 
i s  th e  same a s  s tu d ie s  quoted  by H a rr is ,  (1963)# c o r r e l a t i o n  o f  th e
P la n  and  DAM o f  .3 7  fo r  boys and .35  fo r  g i r l s  i s  ab o u t th e  same a s  found 
by th e  w r i t e r  i n  t h i s  age group o f  th e  s ta n d a r d iz a t io n  sample»  ^ (T h o rs tad ,1 9 6 5 ),
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The c o r r e l a t i o n  o f  a l l  t e s t s  w ith  age was low , o r  n o n - s ig n i f ic a n t .  The 
c o r r e l a t i o n  w ith  th e  P la n  f u l l  s c o re  (3 ) and h o r iz o n ta l  s c o re s  (4 )  was 
h ig h  a t  .9  i n  b o th  boys and g i r l s  and su g g e s ts  t h a t  t h i s  h o r iz o n ta l  s c o r in g  
system  m ight be s u b s t i tu t e d  f o r  th e  f u l l  one w ith o u t much l o s s .
The most r e le v a n t  fo r  t h i s  s tu d y  a r e  however th e  c o r r e l a t i o n s  
betw een v o c a b u la ry , P ia g e t  ta s k s  and P la n s  3 and 4 , w hich w ere a l l  
s t a t i s t i c a l l y  s i g n i f i c a n t .
The c o r r e l a t i o n s  o f  th e  P ia g e t  ta s k s  and th e  P la n  3 and 4 w ere 
m o d e ra te ly  h ig h  a t  .5  and .6  f o r  boys and g i r l s  r e s p e c t iv e ly .  A sex  
d i f f e r e n c e ,  how ever, was a p p a re n t i n  th e  c o r r e l a t i o n s  o f  th e  v o cab u la ry  and 
P la n  ( 3 ) Boys .6  and G i r l s  .3 ,  and P la n  (4 )  i n  th e  same d i r e c t io n  Boys .5  
and  G i r l s  .3*
U sing  th e  fo rm ula  r x y .z  =
th e  e f f e c t  o f  th e  v o cab u la ry  was p a r t i a lb d  ou t o f  th e  P la n  ( 3 ) and P ia g e t  
s c o re s  le a v in g  a  c o r r e l a t i o n  o f  Boys .3 2  and G i r l s  .5 4 .  Thus a s  e x p ec ted , 
g e n e ra l  i n t e l l i g e n c e ,  a s  m easured by v o c a b u la ry , co u ld  e x p la in  some o f  
th e  a s s o c ia t io n  betw een th e  a b i l i t y  to  draw a  P la n  and th e  P ia g e t  t a s k s .
A lso  a s  ex p ec ted  from th e  2x2 t a b le s  o f  th e  ch i-square»  th e  a b i l i t y  
t o  draw a  p la n  i s  more c lo s e ly  connected  to  g e n e ra l  i n t e l l i g e n c e ,  w hatever 
t h a t  m eans, i n  th e  boys and more- c lo s e ly  to  th e  P ia g e t  ta s k s  i n  th e  ca se  
o f  th e  g i r l s .
ANALYSIS OF COVARIANCE
H aving e s ta b l i s h e d  t h a t  th e re  was an  a s s o c ia t io n  betw een th e  
a b i l i t y  t o  draw a  P la n  and th e  P ia g e t  ta s k s  even when th e  e f f e c t  o f  
v o c a b u la ry  i s  c o n t r o l le d ,  th e  problem  was approached  from a n o th e r  d i r e c t io n  
by u s in g  a n a ly s i s  o f  c o v a r ia n c e .
S t i l l  k eep in g  th e  boys and g i r l s  s e p a r a te ,  th e y  w ere d iv id e d  
i n to  two g ro u p s , th o s e  draw ing a p la n  v e r t i c a l l y  and th o se  draw ing 
a  p la n  h o r i z o n t a l l y .  T h e ir  s c o re s  on th e  P ia g e t ta s k s  w ere th e n  
t e s t e d  f o r  hom ogeneity . As i t  was known th a t  th e  s c o re s  were a f f e c te d  
by v o c a b u la ry , an  a n a ly s i s  o f  c o v a rian ce  was used  to  remove t h i s  
e f fe c t .,-  (T ab le  5 * 7 ) .
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TABLE 5 .7
ANALYSIS OF COVARIANCE TO TEST THE HOMOGENEITY OF PIAGET TASK SCORES IN 
TWO GROUPS OF CHILDREN, DRAli/ING THE PLAN VERTICALLY AND HORIZONTALLY.
BOYS
SUMS OF SQUARES AND PRODUCTS
Ss SP Ss d f
SOURCE VOCABULARY PIAGET
BETWEEN 1044.6 248.35 5 6 .19 1
RESIDUAL 1 90 .5 143.20 165.61 38
TOTAL 2953.1 391.35 221.80 39
ANALYSIS OF VARIANCE ON ADJUSTED SCORES 
SOURCE Ss d f  V ariance  F
BETWEEN 5 6 .1 4  1 56 .14  12.81
RESIDUAL 165 .53  38 4 .36
TOTAL 221 .67  39
P
,001
GIRLS
SOURCE
BETWEEN
RESIDUAL
TOTAL
SUMS OF SQUARES AND PRODUCTS 
SPS s
VOCABULARY
415 .77
3045.83
3461 .60
142.36
178.84 
321.20
Ss
PIAGET
• 48 .74
99.16
147.90
d f
1
38
39
ANALYSIS OF VARIANCE ON ADJUSTED STORES
SOURCE
BETWEEN
RESIDUAL
TOTAL
Ss
48.706
99 .102
147.808
d f
1
38
39
V ariance F P
48.706  18.61  .001
2.608
The v a r ia n c e  r a t i o  in d i c a te s  t h a t  th e  P ia g e t  s c o re s  i n  th e  two 
g ro u p s a r e  n o t homogeneous, b u t a r e  s ig n i f i c a n t l y  d i f f e r e n t ,  even when 
th e  e f f e c t  o f  g e n e ra l  in t e l l ig e n c e  i s  removed.
DISCUSSION
A lthough t h i s  group o f  80 c h i ld r e n  was sm a ll ,  th e  a v a i la b le  
m easures show t h a t  th e  a b i l i t i e s  o f  th e se  c h i ld r e n  in  th e s e  t e s t s  were 
s im i l a r  t o  th e  n a t io n a l  av erag e  fo r  t h i s  age g ro u p . Not on ly  were th e  
means and  s ta n d a rd  d e v ia t io n s  s im i la r  to  th e  o r ig i n a l  s ta n d a r d iz a t io n
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sam ples o f  th e  P la n ,  DAM and v o cab u la ry  s c o re s ,  b u t a ls o  th e  i n t e r  
r e l a t i o n s h ip s  betw een  th e  t e s t s  were i n  a  s im i la r  range  to  th o se  found i n  
o th e r  s t u d i e s .  T h is  im p lie s  t h a t  th e  f in d in g s  i n  t h i s  g roup a re  l i k e l y  to
be a p p l ic a b le  to  o th e r  g ro u p s , i f  o f  a  s im i la r  c o n s t i tu t io n *
The f in d in g s  showed th a t  th e r e  was a  s ig n i f i c a n t  a s s o c ia t io n  betw een
b o th  P la n  s c o re s  and th e  P ia g e t  T asks, w hether ta k e n  s in g ly  o r  i n
c o m b in a tio n s . T here was, how ever, a l s o  a  s ig n i f i c a n t  a s s o c ia t io n  w ith  
i n t e l l i g e n c e ,  a s  m easured by th e  v o cab u la ry  t e s t  and b o th  th e  P la n  and th e  
P ia g e t  T a sk s . T h is  m ight have e x p la in e d  th e  a s s o c ia t io n  betw een th e  P la n  
and P ia g e t  t a s k s ,  b u t  th e  p a r t i a l - c o r r e l a t i o n  and th e  a n a ly s i s  o f  c o -v a r ia n c e  
showed th a t  th e r e  was s t i l l  a  s ig n i f i c a n t  a s s o c ia t io n ,  even when th e  e f f e c t s  
o f  i n t e l l i g e n c e  w ere c o n t r o l le d .  T h is  was h ig h e r  f o r  th e  g i r l s  th a n  th e  
boys.*
The h y p o th e s is  t h a t  a l l  c h i ld r e n  who can  draw a h o r iz o n ta l  p la n  
had a  3 d im en s io n a l c o n c e p tio n  o f  sp a c e , a s  m easured by t h e i r  a b i l i t y  to  
p u t i n  h o r iz o n ta l  w a te r  l i n e s  and v e r t i c a l  plumb l i n e s ,  was n o t su p p o rte d .
F or t h i s  t o  be t r u e  i t  would have been  exp ec ted  th a t  more c h i ld r e n  would 
have su cceed ed  on P i a g e t ’ s  v e r t i c a l  and h o r iz o n ta l  ta s k s  th a n  on th e  P la n , 
b ecau se  a s  i t  i s  a  d ev e lo p in g  concep t l in k e d  w ith  ag e , th e  h ig h e r  in c id e n c e  
would have im p lie d  t h a t  th e  ta s k s  were e a s ie r  and th a t  th e y  developed  b e fo re  
th e  P l a n .  I t  would a l s o  have im p lie d  th a t  mere c h i ld r e n  would have drawn 
h o r iz o n ta l  w a te r  and v e r t i c a l  plumb l i n e s  and a  v e r t i c a l  p la n  th a n  v ic e  v e r s a .
In  f a c t ,  th e  p e rc e n ta g e s  o f  su c c e ss  i n  b o th  boys and g i r l s  showed
th a t  th e  v e r t i c a l  plumb l i n e  was th e  e a s i e s t  t a s k ,  th e  P la n  and th e  p a r a l le l -  
l i n e s  w ere th e  same, and th e  h o r iz o n ta l  ta s k  was th e  most d i f f i c u l t .  (T ab le  5*1 )•  
T h is  f in d in g  would be c o n s is te n t  w ith  o th e r  known work th a t  a  young c h i ld  
can  draw a  v e r t i c a l  l i n e  b e fo re  a  h o r iz o n ta l  one and th e  v e r t i c a l  l i n e  lo o k s  
lo n g e r  th a n  a  h o r iz o n ta l  one i n  a l l  c u l tu r e s .
M oreover, i n  th e  e a s i e s t  v e r t i c a l  t a s k ,  th e r e  were more c h i ld r e n  who 
had th e  l i n e  c o r r e c t  and th e  P la n  wrong th a n  v ic e  v e r s a ,  w hich was i n  l i n e
w ith  th e  h y p o th e s is .  On th e  o th e r  hand, i n  th e  c a se  o f  th e  h o r iz o n ta l  l i n e ,
more c h i ld r e n  had th e  P lan  c o r r e c t  and th e  w a te r l e v e l  wrong, w hich i s  
o p p o s ite  to  th e  p r e d ic t io n  from th e  h y p o th e s is .
I n  th e  c a se  o f  th e  p a r a l l e l  l i n e s ,  th e r e  was e x a c tly  th e  same number 
o f  boys and g i r l s  who drew th e  l i n e  c o r r e c t ly  and th e  P la n  in c o r r e c t ly  a s  
v ic e  v e r s a .
T hese f in d in g s  su g g e s t th a t  th e  c h i ld  m ight u se  h i s  concep t o f  th e  
v e r t i c a l  and th e  im p lic a t io n s  o f  a p a r a l l e l  l i n e  i n  o rd e r  to  ex tend  h i s  
view  p o in t ,  from  an  a n g le  o f  43° ,  a s  seen  in  th e  p la n s  showing some d e p th .
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t o  th e  f u l l  90 i n  th e  p la n s  d em o n stra tin g  h o r iz o n ta l ly .
T h is  im p lie s  t h a t  he would be w orking w ith  co n cep ts  found i n  
p r o je c t iv e  s p a c e , r a t h e r  th a n  e u c lid e a n  sp a c e , in v o lv in g  a  f u l l  in fe re n c e  
system  o f  h o r iz o n ta l  and v e r t i c a l  c o -o rd in a te s #  I n  f a c t  ta s k s  such a s  
th e  P la n  may e v e n tu a l ly  s t r e n g th e n  th e  concep t o f  h o r iz o n ta l ly  le a d in g  
to  th e  f u l l  3 d im en s io n a l c o -o rd in a te  sy stem . T h is  might f u l l y  emerge 
a t  a  tim e  when th e  m u l t ip l ic a t io n  o f  r e la t io n s h ip s  i n  th e  2 d im en sio n a l 
p lane i s  u n d e rs to o d  and th e  f a i l u r e  o f  95^ o f  th e  c h i ld r e n  on t h i s  ta s k  o f  
lo c a t in g  a  p o in t  i n  th e  c o rn e r  o f  a page show how f a r  beh ind  t h i s  i s .
T r a n s la t in g  th e s e  f in d in g s  i n  term s o f  P ia g e t ’ s  theme abou t th e  
s e l f - r e f l e c t i n g  n a tu re  o f  i n t e l l i g e n c e ,  which p ro v id e s  i t s  means o f  
developm ent, i t  lo o k s  a s  though c h i ld r e n  le a r n  t o  draw a  p la n  by a  l o g i c a l  
e x te n s io n  o f  view  p o in ts  to  in c lu d e  a l l  c a s e s ,  even  when n ev er s e e n . Thus 
th e y  f i r s t  u se  th e  f a m i l i a r  view  o f  0° to  th e  groupd ( F ig .5 . 1 ) g ra d u a l ly  
g e t t i n g  h ig h e r  to  4 3 ° , draw ing i n  some o f  th e  f lo o r  ( F ig .5 , 2 ) .  Then th e y  
become aw are o f  th e  la c k  o f  c o n se rv a tio n  o f  view p o in ts  and th a t  t h e i r  
p la n  does n o t s a t i s f y  view  p o in ts  from o th e r  d i r e c t i o n s .  ; They v e r b a l iz e  
t h e i r  co n ce rn  i n  te rm s o f  n o t b e in g  a b le  to  p o r tr a y  f u l l y  th e  rooms 
b e h in d . They seem to  s o lv e  t h e i r  problem  by u l t im a te ly  ta k in g  a  view  
p o in t  a t  90°  to  th e  ground ( F ig ,3 .3 )#  At t h i s  p o in t  e i th e r  a  knowledge
ep '
o f  s e c t io n s  o f  p a r a l le ^ ip e d s  a n d /o r  th e  im p lic a t io n s  o f  p a r a l l e l  l i n e s  
m ight h e lp .  T h is  r e s u l t s  i n  a  h o r iz o n ta l  p la n .
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F i g .3 . 1 . V iew poin t 0° F i g .3 . 2 .  V iew point 43° F ig .3 . 3 .  V iew point 9Q°
The a b i l i t y  to  draw a  p la n  h o r iz o n ta l ly ,  p u t i n  a  w a te r l i n e  
h o r iz o n t a l l y  and do o th e r  ta s k s  o f  a  l i k e  n a tu re ,  may e v e n tu a lly  le a d  
to  a  g e n e ra l  co n cep t o f  h o r i z o n t a l i ty ,  which i s  a p p l ie d  s y s te m a tic a l ly  
when th e  problem  r e q u i r e s  i t .  T h is  in  tu r n  m ight le a d  to  a  f u l l y  
c o n c e p tu a l iz e d  3 d im en sio n a l g r id  a f t e r  a  2 d im en sio n a l g r id  i s  f u l l y  
u n d e rs to o d .
The h y p o th e s is  t h a t  c h i ld r e n  who can  draw a  h o r iz o n ta l  p la n
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have c o n c e p tu a l iz e d  sp ace  i n  te rm s o f  a  3 d im en sio n a l g r id  was no t upheld . 
A h y p o th e s is  t h a t  a l l  c h i ld r e n  who can  draw a  p la n  h o r iz o n ta l ly  have a  
w e ll-d e v e lo p e d  p r o je c t iv e  c o n c e p tu a l iz a t io n  o f  space may have f i t t e d  
th e s e  f in d in g s  more a d e q u a te ly .
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C H A P T E R  VI 
COÎWNALITY IN 3 DIMENSIONAL AND 2 DIMISIONAL SPACE ....
INTRODUCTION
O b se rv a tio n
From C h ap te r IV on th e  developm ental s ta g e s  o f  p la n  draw ing i n  
c h i ld r e n ,  i t  can  be se e n  t h a t  once h o r iz o n ta l i ty  i s  ach iev ed  th e  a b i l i t y  
to  draw a l l  th e  p la n  c o r r e c t ly  does no t ap p ea r s im u lta n e o u s ly  a s  m ight 
be e x p e c te d . As can  be seen  from T able 6 .1  item s  8 and 9 C onnectedness 
o f  rooms and Commonality o f  w a lls  fo llo w  l a t e r .
TABLE 6.1
AGES AT WHICH ITEMS APPEARED CORRECTLY IN 23^ TO 100$  ^ OF PLANS
ITE14S 23% 30% 73% 100%
7 HORIZONTAL PLAN 7 .7  y r s 8.1  y rs 9 .0  y r s 11 .3  y r s
8 CONNECTEDNESS 
OF ROOMS 7 .9  y r s 8 .6  y r s 9 .3  y r s 1 1 .7  y r s
9 COMONALITY OF 
WALLS 8 .2  y r s 8 .7  y rs 1 0 .6  y r s 1 3 .7  y r s
At th e  25% l e v e l ,  a p p e a rin g  a t  th e  age o f  7 to  8 y e a r s ,  th e re  i s  
o n ly  a  d i f f e r e n c e  o f  .3  y r s  i n  th e se  ite m s , b u t a t  th e  100% le v e l  o f  
s u c c e s s ,  th e r e  i s  a  d i f f e r e n c e  o f  2 .4  y e a rs  betw een item  7 a t  1 1 .3  y e a rs  
and  ite m  9 a t  13*7 y e a r s .  From t h i s  i t  would seem th a t  th e  younger c h i ld  
i s  when s o lv in g  th e  h o r i z o n t a l i t y  problem  th e  more l i k e l y  he i s  to  so lv e  
th e  problem  o f  com m onality  a s  w e ll .  As th e  a b i l i t y  to  so lv e  th e se  
prob lem s i s  co n n ec ted  w ith  g e n e ra l i n t e l l i g e n c e ,  s e e  T able 3*6, 
i t  may b e  supposed  t h a t  i n  g e n e ra l  th e  f i r s t  23% o f  c h i ld r e n  who so lv e  
th e  prob lem s a t  7 to  8 y e a r s  a r e  more i n t e l l i g e n t  th a n  th e  l a s t  23% o f  
c h i ld r e n  who s o lv e  them a t  11 to  14 y e a r s .
When c h i ld r e n  have been  q u es tio n ed  about th e  sp aces  betw een th e  
room s, th e y  have v e ry  o c c a s io n a lly  seen  th e  e r r o r  and c ro sse d  o u t one 
o f  th e  w a l l s .  More o f  them have a s s e r te d  th a t  th e  whole space i s  f i l l e d  
w ith  b r ic k s  and t h a t  i t  i s  a  v e ry  th ic k  w a l l .  A few, on th e  o th e r  hand , 
have m a in ta in e d  t h a t  th e r e  i s  a space  betw een th e  room s, "Where g h o s ts  
a r e " .
Thus i t  seems t h a t  even when a c h i ld  can ta k e  a h o r iz o n ta l  v iew p o in t 
i n  a room, he  c o n s id e rs  h i s  memories o f  each room in d e p en d en tly  and i s  
n o t a b le  to  s e e  how th e  t o t a l  space i n t e r r e l a t e s .
The same problem  o ccu rs  w ith  th e  o u te r  w a l l ,  fo r  c h i ld re n
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e i t h e r  do n o t s e e  th e  need o r  a r e  unab le  to  c o n c e p tu a liz e  th e  r e l a t io n s h ip  
betw een th e  o u ts id e  and th e  in s id e  o f  th e  h o u se . T h is  does no t show up 
in  th e  d raw ings a s  c l e a r l y  a s  com m onality o f  w a l l s ,  b u t i s  reco rd ed  by 
su c c e s s  o r  f a i l u r e  on ite m s  10 and 11 , th r e e  q u a r te r s  o f  o u te r  w a ll  common 
w ith  i n t e r n a l  rooms and co m p le te ly  common. Some c h i ld r e n  w ith  item  10 
in c o r r e c t  do n o t draw th e  o u ts id e  w a ll  a t  a l l ,  b u t  i f  p re s se d  to  do so  
draw a  s e p a r a te  l i n e  e n c i r c l in g  th e  rooms a s  seen  i n  F ig . 6 .1 .
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F ig  6 . 2 #(a)A v e r s io n  o f  a  v e r t i c a l  house 
w hich may tra n s fo rm  e a s i ly  in to  a  
h o r iz o n ta l  house (b )
When t a lk in g  to  c h i ld r e n  abou t th e  problem  o f  draw ing a  p la n , 
o n ly  one h a s  e v e r  m entioned  v i s u a l iz in g  th e  house from th e  o u ts id e  i n  
o rd e r  to  check  on th e  arrangem ent o f  th e  room s, and none o f  th e  80 c h i ld r e n  
i n  th e  Woodside s tu d y .  T h is  may be because  th e  u s u a l  modern house i s  box 
l i k e  and th e  o u te r  r e c ta n g u la r  p la n  so s e l f  e v id e n t th a t  i t  cannot be a  
p o in t  f o r  d is c u s s io n .  I t  i s  p o s s ib le  t h a t  some c h i ld r e n  go from draw ing a  
v e r t i c a l  ’ p lan* o f  a  house to  a h o r iz o n ta l  p la n  s t i l l  a b le  to  u se  th e  
same r e c ta n g le  f o r  e i t h e r  w ith o u t r e a l l y  h av in g  t o  th in k  abou t i t *  (F ig  6 .2 ) , 
T here was some ev id en ce  i n  th e  main sample th a t  c h i ld r e n  who l iv e d  i n  
h o u ses  w ith  s l i g h t l y  more i r r e g u l a r  o u t l in e s  had to  th in k  abou t th e  
problem  and found i t  d i f f i c u l t .  Only a  d e ta i le d  in q u i ry  e lu c id a te s  t h i s  
p o in t  and  a s  i t  was n o t done i n  th e  main sam ple, i t  i s  n o t c l e a r ly  r e v e a le d  
i n  th e  s c o r in g  a s  i s  Commonality o f  w a l l s .
THEORETICAL CONSIDERATIONS
The i n a b i l i t y  to  s o lv e  th e  problem  o f  th e  com m onality o f  w a lls  
i n  h o r iz o n ta l  p la n s  i s  most e v id e n t i n  c h i ld re n  betw een th e  ag es  o f  7*7 
to  1 0 ,2  y e a r s .  A ccord ing  to  P ia g e t ,  t h i s  i s  S tag e  I I  i n  th e  development 
o f  i n t e l l i g e n c e ,  o f  c o n c re te  o p e ra t io n s ,  which began abou t th e  age o f  
sev en  and goes th ro u g h  a p ro c e ss  o f  s t r u c tu r in g  b e fo re  f i n a l l y  deve lo p in g  
in t o  S ta g e  I I I  o f  fo rm al o p e ra t io n a l  th in k in g .
. The c r i t e r i o n  o f  t h i s  s ta g e  i s  th e  r e v e r s i b i l i t y  o f  th e  thou g h t
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o p e r a t io n s ,  f o r  n o t o n ly  a r e  th e y  independen t o f  th e  e x te r n a l  w orld , 
to  w hich th e y  w ere t i e d  i n  th e  sen so ry -m o to r p e r io d ,  b u t th e y  a re  
r e v e r s ib l e  i n  th e  l o g i c a l  s e n s e . T h is  f i r s t  b e g in s  to  ap p ea r betw een 
th e  a g e s  o f  5 and 6 and c o n tin u e s  to  be e la b o ra te d  th ro u g h o u t th e  p e r io d .
I n  th e  c o n s e rv a t io n  o f  q u a n t i t i e s  i t  would a p p ea r t h a t  th e  c h i ld  i s  a b le  
to  a p p ly  t h i s  o p e ra t io n  f i r s t  to  ta n g ib le  su b s ta n c e s  such  a s  beads and 
l a t e r  to  more h y p o th e t ic a l  q u a n t i t i e s  such a s  w eigh t and volum e. 
R e v e r s ib i l i t y  i s  c h a r a c te r iz e d  by two form s: 
n e g a t io n  a s  ex p re ssed  i n  th e  p la s t i c i n e  experim ent i n  which a  
p e rc e iv e d  change i n  form i s  c a n c e lle d  by i t s  co rresp o n d in g  n e g a t iv e  
th o u g h t o p e ra tio n #  .
r e c i p r o c i t y ,  a s  ex p re ssed  i n  th e  c h i l d ’s  d is c o v e ry •t h a t  "b e in g  a  
f o r e ig n e r "  i s  a  r e c ip r o c a l  r e l a t i o n s h ip ,  o r  t h a t  l e f t - r i g h t ,  
b e fo re -b e h in d  s p a t i a l  r e l a t io n s h ip s  a r e  r e l a t iv e #
As a l r e a d y  m entioned i n  C hap ter V i t  i s  th o u g h t t h a t  th e  c a p a c i ty  
to  draw a  house from  a  h o r iz o n ta l  view  p o in t  in s te a d  o f  th e  u s u a l v e r t i c a l  
one i s  an  in s ta n c e  o f  r e v e r s i b i l i t y  i n  w hich a l l  v ie w p o in ts  a re  r e c ip ro c a l#  
I t  i s  c o n s id e re d  th a t  th e  p e rc e p tio n  o f  w a lls  a s  b e in g  common to  two 
sp a c e s  (room s) s im u lta n e o u s ly  a ls o  im p lie s  th e  c o n c e p tio n  o f  r e c ip r o c a l  
s p a t i a l  r e l a t i o n s  a s  im p lie d  i n  . r e v e r s i b i l i t y .
T h is  a b i l i t y  to  p e rc e iv e  r e c ip r o c a l  r e l a t io n s h ip s  can  a ls o  be 
se e n  i n  two d im en s io n a l f ig u r e s ,  a s  w e ll  a s  th e  th r e e  d im ensional f ig u r e  
o f  a  p lan#  A ccord ing  to  Vernon ; ( 1962) th e  p e rc e p tio n  o f  shapes by 
c h i ld r e n  u n d er s i x  o r  seven  y e a rs  i s  ’ s y n th e t ic * ,  fo r  th e y  p e rc e iv e  th e  
w holes r a t h e r  th a n  th e  d e t a i l s .  With a  shape such  a s  i n  F ig  6 .3  th e  c ro s s e s  
a r e  n o t c o r r e c t ly  r e l a t e d  t i l l  abou t 7 y r s ,  a c c o rd in g  to  G e se ll and 
Ames.; ( 1946)
F ig  6 . 3 .  Shape w ith  i n t e r i o r  d e t a i l  cop ied  in c o r r e c t ly  by 7 y r  o ld s .
^ .wV-iuh wa.s - -
A lso  c h i ld r e n  f a i l  to  r e l a t e  th e  p a r t s  to  th e  whole i n  th e  
honeycomb p a t t e r n  f o r  Rupp (1923) found t h a t  young c h i ld r e n  rep roduced  
th e  Jhoneycomb p a t t e r n  a s  i n  F ig .  6 .4 .  I t  seemed t h a t  th e y  saw th e  
l i n e s  a s  b o u n d a r ie s  o f  f ig u r e s ,  c o n c e n tra te d  on th e  f ig u re  and cou ld  
n o t s e e  how i t  r e l a t e d  to  th e  n ex t one . E v id e n tly  th ey  d id  not 
See i t  w ith  th e  l i n e s  a s  th e  f ig u re  and th e  space  a s  th e  background, 
a s  i n  th e  p e rc e p t io n  o f  w ire  n e t t in g .  '
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-F ig  6*4 . C h ild re n s  r e p r e s e n ta t io n  o f  a  honeycomb p a t t e r n .
I t  was c o n s id e re d  t h a t  th e  m is tak es  made by c h i ld re n  i n  th e  
honeycomb p a t t e r n  may be an  example o f  th e  f a i l u r e  o f  th e  p ro c e ss  o f  
r e v e r s i b i l i t y ,  and th a t  th e y  cou ld  n o t see  t h a t  one l i n e  belonged to  two 
f ig u r e s  s im u lta n e o u s ly , t h a t  i s ,  th e y  co u ld  n o t se e  th e  r e c ip r o c a l  
r e l a t i o n s h i p  o f  a  common l i n e  to  two f ig u r e s ,  j u s t  a s  i n  th e  same way th a t  
th e y  c o u ld  n o t s e e  a common w a ll  a s  h av in g  a r e c ip r o c a l  r e l a t io n s h ip  to  
two rooms i n  a  draw ing  o f  a th r e e  d im en sio n al sp a c e .
I t  c o u ld  be supposed  th a t  th e  i n a b i l i t y  to  se e  w a lls  a s  common 
may be j u s t  p e c u l ia r  to  th e  p la n  s i t u a t i o n  and may o n ly  r e f l e c t  th e  c h i l d 's  
la c k  o f  e x p e r ie n c e  i n  n ev e r h av ing  seen  two a d jo in in g  rooms s im u lta n e o u s ly , 
such  a s  i n  a  h a l f - b u i l t  h o u se . On th e  o th e r  hand , i t  may be a  s p e c i f i c  
in s ta n c e  o f  th e  c h i ld  f a i l i n g  to  ap p ly  th e  g e n e ra l law  o f  r e c ip r o c a l  
r e l a t i o n s .
The n u l l  h y p o th e s is  was th e n  fo rm u la ted  th a t  th e re  would be no 
a s s o c ia t io n  betw een  c h i l d r e n 's  a b i l i t y  to  p e rc e iv e  r e c ip r o c a l  r e l a t i o n s  i n  
th e  th r e e  d im ension  s i t u a t i o n  ( th e  p la n )  and a  two d im en sio n a l s i t u a t i o n  
(a  honeycomb ty p e  p a t t e r n ) .
METHOD - '
A c l a s s  o f  28 c h i ld r e n ,  who had a lre a d y  been  t e s t e d  on th e  P ia g e t  
ty p e  b a t t e r y  w ere ch o sen , b u t o n ly  23 com pleted th e  t e s t s  g iv e n , l4  boys 
and 9 g i r l s .  The a g es  ranged  from 8 y r s  to  3 mths to  9 y r s  4 mths av e ra g in g  
a t  8 y r s  11 m ths.
The fo llo w in g  t e s t s  were g iv e n , th e  C r ic h to n  V ocabulary  t e s t ,  th e  
P la n  t e s t  and th e  'Honeycomb* t e s t .  The 'honeycomb* p a t t e r n ,  see  F ig .6 . 3 , 
was made more com plex th a n  th e  u s u a l p a t te r n ,  b e in g  b ased  on an  o c ta g o n a l 
f ig u r e  in s te a d  o f  a  h ex ag o n a l, so  th a t  th e  ta s k  shou ld  n o t be to o  easy  
and some v a r i a t i o n  i n  s c o re s  cou ld  be o b ta in e d .
F ig .  6 . 3 .  'Honeycomb p a tte rn *
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The C r ic h to n  t e s t  was chosen  a s  a  v e rb a l  m easure o f  g e n e ra l 
i n t e l l i g e n c e ,  b eca u se  i t  was qu ick  to  a d m in is te r  and p rov ided  a  m easure 
w hich was in d e p en d en t o f  s p a t i a l  a b i l i t y ,  on w hich th e  o th e r  two t e s t s  
may be loaded#  A lthough  i t  had been  a d m in is te re d  fo u r  months p re v io u s ly , 
i t  was r e p e a te d  b ecau se  i t  was known from r e p e a t in g  th e  P la n  t e s t ,  how 
q u ic k ly  c h i l d r e n 's  i n t e l l e c t u a l  a b i l i t i e s  were m atu rin g  a t  t h i s  a g e .
The 'Honeycomb' and P la n  t e s t s  were a d m in is te re d  a s  a  group t e s t  
i n  th e  c l a s s  room . I n  o rd e r  to  p re v e n t copy ing , one c h i ld  i n  each  d esk  
s t a r t e d  w ith  th e  'Honeycomb' and th e  o th e r  w ith  th e  P la n . Both were done 
on th e  same p a p e r .  A s e c t io n  o f  th e  'Honeycomb' p a t t e r n  had been  p r in te d  
on th e  to p  o f  th e  p a p e r , th e  re p ro d u c tio n  b e in g  r e q u ir e d  u n d e rn e a th , w h ile  
th e  P la n  was drawn on th e  o th e r  s id e .
The C r ic h to n  V ocabulary  t e s t  was a d m in is te re d  l a t e r  in d iv id u a l ly  
b eca u se  some o f  th e  c h i ld r e n  w ere n o t a b le  to  re a d  o r  w r ite  w e ll enough 
f o r  i t  t o  be  a d m in is te re d  a s  a  group t e s t .
TREATMENT OF RESULTS
A S c o rin g  system  f o r  th e  C r ic h to n  V ocabulary  S ca le  and th e  P la n
was a l re a d y  a v a i l a b l e ,  b u t s c o re s  fo r  th e  'Honeycomb' t e s t  had  to  be
'
d e v ise d  from  th e  e x p e rim e n ta l sam ple by s o r t in g  th e  23 p ro to c o ls  in to  th e  
fo llo w in g  f iv e  c a te g o r ie s  which re c e iv e d  s c o re s  from  1 to  3 a s  i n  F ig .6 . 6 . 
F ig .  6 .6
S c o rin g  C a te g o r ie s  f o r  th e  'Honeycomb' T est,D evivecl In.lru,ltivdV^ fromIvtspectioix 
S co re  C r i t e r i a
OO OOO1 S e p a ra te  f ig u r e s  o r  a  s in g le  row
separate  ^ QOO
2 Two o r  more^rows e i t h e r  h o r iz o n ta l  o r  v e r t i c a l  ^  *
3 F ig u re s  i n t e g r a te d ,  b u t on ly  fo u r o r  l e s s  c o r r e c t
4  M ain ly  c o r r e c t  w ith  o c c a s io n a l e r r o r s
3  W ell drawn and co m p le te ly  c o r r e c t
The r e s u l t s  w ere th e n  looked  a t  from two p o in ts  o f  view , th e  
a s s o c ia t io n  betw een  'Honeycomb' and P la n  s c o re s ,  and fo r  s ig n i f i c a n t  
d i f f e r e n c e s  betw een  av e rag e  P la n  s c o re s  when th e  sam ple i s  d iv id e d  in to  
two on th e  b a s i s  o f  c o r r e c t  and in c o r r e c t  'Honeycomb* re p ro d u c t io n s .
G en era l c h a r a c t e r i s t i c s  o f  th e  sample were a ls o  examined to  see  how i t  
com pared w ith  o th e r  sam ples, f o r  a s  i t  i s  a  sm a ll sam ple unusual 
c h a r a c t e r i s t i c s  co u ld  a f f e c t  th e  r e s u l t .
• 138 .
RESULTS . • '
A s s o c ia t io n  o f  'H oneycom b', P la n  and o th e r  S c o re s ,
Each s u b je c t  was g iv e n  a c a te g o ry  on th e  P la n  t e s t  o f  e i t h e r  
v e r t i c a l  o r  h o r i z o n t a l  (I tem  7 ) and a c a te g o ry  o f  c o r r e c t  (S co res  4 and 3 ) 
o r  i n c o r r e c t  s c o re s  ( 1^ 2.and 3 ) on th e  'Honeycomb' t e s t  and c h i-sq u a re d  
was c a lc u la te d ^ ,  (T ab le  6 ,2 ) .
TABLE 6 .2  
■ » 'HONEYCOm'
C o rre c t I n c o r r e c t
H o r iz o n ta l  10
PLAN ---------
V e r t i c a l  1
5
7
C h i-sq u a re  6 .1 3 4  . P = 0 .0 2
T h is  r e s u l t  does n o t su p p o rt th e  nu3J h y p o th e s is  and i t  was 
c o n s id e re d  n e c e s s a ry  to  lo o k  a t  th e  s c o re s  i n  more d e t a i l .  An im p o rtan t 
cau se  f o r  t h i s  r e l a t i o n s h i p  co u ld  be g e n e ra l i n t e l l ig e n c e  and th e re f o r e  i n  
o rd e r  to  p a r t i a l  o u t e f f e c t s  from t h i s  so u rce  i t  was decided  to  u se  th e  
product-m om ent t e s t  o f  c o r r e la t io n ,a l th o u g h  th e  sample o f  23 and th e  
number o f  p o s s ib le  s c o re s  on th e  'Honeycomb' i s  sm a ll.
P ro d u c t moment c o r r e l a t i o n s  were c a lc u la te d  betw een s c o re s  on 
th e  P la n  t e s t ,  f u l l  s c o re  0 -40  and h o r iz o n ta l  s c o re s  0 - 10 , th e  C ric h to n  
V ocabu lary  t e s t ,  and th e  'Honeycomb', t e s t : ;  (T ab le  6 ,3 ) .
TABLE 6 .3
PRODUCT MOMENT CORRELATIONS OF PLAN FULL SCORES, PLAN HORIZONTAL SCORES, 
'HONEYCOMB' AND VOCABULARY.
1 . 2 3  4 Means SD
16.00  10.26
3 .2 2  8 .26
2 .96  1 .32
42 .13  8 .90
P la n  h o r iz o n ta l  s c o re  w ere s t a t i s t i c a l l y  s i g n i f i c a n t .  They a l s o  c o r r e la te d  
w ith  v o c a b u la ry . However when th e  e f f e c t  o f  th e  v o cab u la ry  sc o re  was
P la n  t o t . s c . 1
P la n  H o r.sc . 2 .9 5
Honeycomb 3 .7 7 .69
V ocabu la ry 4 .4 8 .5 2  .70
The 'Honeycomb' c o r r e l a t i o n s  w ith
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p a r t i a l l e d  o u t th e  r e s u l t i n g  c o r r e l a t i o n  o f  P la n  and 'Honeycomb* s c o re s  
was s t i l l  s i g n i f i c a n t , /  (T ab le  6 .4 ) ,
TABLE 6 .4
PRODUCT MOMENT CORRELATIONS WITH THE EFFECT OF VOCABULARY PARTIALLED OUT.
PLAN PLAN
T o ta l  H o r iz o n ta l
'Honeycomb' .6 9  .68
D if fe re n c e  i n  P la n ,  V ocabulary  and Age when th e  Sample i s  D iv id e d , in t o  Tv;o > 
G roups A cco rd ing  to  C o rre c t and In c o r r e c t  S co res  on th e  'Honeycomb' P a t t e r n .
F u r th e r  ev id en ce  o f  th e  r e l a t io n s h ip  ex p ressed  by th e  c o r r e l a t i o n  
c o e f f i c i e n t  was lo o k ed  f o r  by d iv id in g  th e  sample in to  two g roups, th o s e  
sc o rin g ?  c o r r e c t ly  (S c o re s  4 and 3 ) and in c o r r e c t ly  (S co res  1 , 2 and 3 ) 
on th e  'Honeycomb' t e s t  and lo o k in g  a t  th e  d if f e re n c e  betw een th e  means 
on th e  P la n  and v o c a b u la ry  te s ts ,»  (T able 6 . 3 ) .
TABLE 6 .3
THE DIFFERENCE IN PLAN SCORES, VOCABULARY AND AGE BETVffiEN CORRECT AND 
INCORRECT SCORERS ON THE 'HONEYCOMB* TEST.
'HONEYCOMB' 'HONEYCOMB'
Correct Incorrect
M M t P
Plan full Sc. 24.343 8 .1 6  _ 6 .0 6 0.001
Plan Hor. Sc. 5 .5 8 0 .9 2 3 .0 2 0.001
Vocabulary 44.30 33.00 3 .3 2 0.01
Age- 8y11.73ra 8y11 . 30m 0 .1 3 NS
The means o f  th e  P la n  f u l l  s c o re s  and th e  P la n  h o r iz o n ta l  s c o re s  
showed a  h ig h ly  s ig n i f i c a n t  d i f f e r e n c e ,  w h ile  th e  v o cab u la ry  means were 
l e s s  s t a t i s t i c a l l y  s i g n i f i c a n t  and age n o t a t  a l l .  I n  o rd e r  to  remove 
w hat e f f e c t s  th e r e  were from v o cab u la ry  an  a n a ly s i s  o f  co v arian ce  was 
c a lc u la te d .  V (T ab le  6 . 6 ) .
TABLE 6 .6
ANALYSIS OF COVARIANCE ON THE PLAN SCORES
S ource  SOS d f F P
Between
Columns .970 .123 1 970.123 23.223  0 .0 0 1 ,
E r ro r  877*274 21 41*774
T o ta l  1847.397 22
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This result showed that even when the. effect of vocabulary was 
removed, the null hypothesis of there being no difference between scores 
on the plan, when the sample is divided into those copying the 'Honeycomb* 
pattern correctly and incorrectly, was disproved.
.DISCUSSION
All results show that the children who do well on the Plan test 
tend to do well on the 'Honeycomb' test even when the effects of general 
intelligence, as measured by vocabulary are removed. This lends support 
to the hypothesis that children who cannot conceptualize a dividing wall 
being common to both rooms, may not be experiencing a difficulty that is 
peculiar to 3D perception, but is also experienced in 2D situations, that 
is, the difficulty may be a generalized one of seeing the relationship 
between two complex adjoining figures whether 3D or 2D.
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C H A P T E R  V II, .
CHILDREN^ CAPACITY TO VERBALIZE ABOUT PLAN DRAWING
INTRODUCTION
I t  m ight be assumed th a t  i f  a  c h i ld  can  make th e  f i r s t  e s s e n t i a l  
s t e p  i n  d raw ing  a  p la n  by r e p r e s e n t in g  th e  rooms h o r iz o n ta l ly ,  b e h a v io u ra lly  
show ing th a t  he  i s  u s in g  a  v iew p o in t on a  h o r iz o n ta l  p lan e  p a r a l l e l  to  th e  
f l o o r ,  th e n  he  u n d e rs ta n d s  th e  d if f e r e n c e  betw een a  p ic tu r e  and a  p la n  and 
can  e x p re s s  th e  d i f f e r e n c e  v e r b a l ly .  T h is  however would be unw arran ted  
w ith o u t an  e n q u iry  f o r  u s u a l ly  m a n ip u la tio n  o f  v i s u o - s p a t i a l  d a ta  p rece d es  
v e r b a l i z a t io n  by y e a r s .  On th e  SB th e  average c h i ld  o f  3 y e a rs  can  se e  
when p a i r s  o f  a n im a ls  a r e  th e  same and d i f f e r e n t ,  b u t  he can  n o t v e r b a l iz e  
d i f f e r e n c e s  u n t i l  6 y e a r s .  A nnett (1959) c o n s id e re d  th a t  r e t a r d a t i o n  i n  
s p a t i a l  r e l a t i o n s h ip s  may have a  marked e f f e c t  on developm ent o f  c o n c e p tu a l 
th in k in g  such  a s  c o n t ig u i ty  and c l a s s i f i c a t i o n .
I t  i s  p o s s ib le  t h a t  a  c h i ld  m ight be a b le  t o  c o n c e p tu a liz e  a  p la n  
and t a l k  ab o u t i t ,  b u t n o t draw i t ;  i n  th e  same way th a t  à  c h i ld  can  
re c o g n iz e  a  c i r c l e  a t  2 y e a r s ,  d i f f e r e n t i a t i n g  i t  from  a  sq u are  and a  t r i a n g l e ,  
b u t  can  n o t draw i t  u n t i l  5 y e a rs  (SB, 1961)* But th e re  i s  a l s o  th e  
p o s s i b i l i t y  t h a t  th e  c a p a c i ty  to  draw a  p la n  and v e rb a l iz e  ab o u t i t  a p p e a rs  
a t  th e  same tim e  o r  even t h a t  v e r b a l iz a t io n ,  i n  some c h i ld r e n  a t  l e a s t ,  
fo llo w s  th e  a b i l i t y  to  draw a p la n .
As how ever i t  h a s  been  shown th a t  th e  c a p a c ity  to  d e a l  b e h a v io u ra lly  
w ith  c o n c re te  m a te r ia l  i n  space  p reced es  th e  c a p a c i ty  to  v e r b a l iz e ,  i t  i s  
h e re  c o n s id e re d  l i k e l y  t h a t  c h i ld r e n  who have th e  a b i l i t y  to  v e rb a l iz e  about 
e s s e n t i a l  a s p e c ts  o f  p la n  draw ing w i l l  have a  h ig h e r  mean sc o re  on th e  P lan  
t e s t  th a n  th o s e  who do n o t have th a t  a b i l i t y .
METHOD
T h is  in v e s t i g a t io n  was conducted  on th e  same c h i ld r e n  and a t  th e  
same tim e  a s  "The a s s o c ia t io n  o f  c h i ld re n s  a b i l i t y  to  c o n c e p tu a liz e  a  3 
d im e n s io n a l s p a t i a l  system  o f  r e fe re n c e  and t h e i r  a b i l i t y  to  draw a  P la n "  
i n  C h ap te r V.
As a  f r e e  d is c u s s io n  abou t p la n  draw ing had  h i t h e r to  f a i l e d  to  
e l i c i t  much v e r b a l i z a t i o n  from c h i ld r e n ,  4 q u e s tio n s  were asked  w hich 
needed o n ly  s im p le  * Yes/No* answ ers fo llo w ed  i n  each  ca se  by a  q u e s tio n  
w hich r e q u ir e d  r e a s o n s .  Two more q u e s tio n s  were ask ed  abou t p re v io u s  
e x p e r ie n c e  i n  s e e in g  o r  d raw ing a  p la n , th e  r e s u l t s  o f  which a re  g iv e n  
i n  C h ap te r  V III
The q u e s t io n n a ir e  was g iv e n  in d iv id u a l ly  betw een th e  P ia g e t ty p e  
t e s t s  and th e  C r ic h to n  V ocabu la ry . Q uestions 1—3 r e la te d  to  each
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c h i l d 's  own p la n s  drawn i n  March, June and Septem ber, a l l  o f  which 
showed in c re a s e d  s c o re s  betw een th e  f i r s t  and t h i r d  o c c a s io n  o f  t e s t i n g .  
Each c h i l d 's  p e rs o n a l  p la n s  had been  chosen  f o r  d is c u s s io n  r a th e r  th a n  
a  s e t  o f  p la n s  o b se rv in g  p ro g re s s io n  from v e r t i c a l  to  h o r iz o n ta l  
in fo rm a tio n  f o r  th e y  w ere more m eaningfu l to  them in  te rra s  o f  th e  a c tu a l
house th e y  w ere meant to  r e p r e s e n t .  In  t h i s  way i t  was hoped th a t  th e
c o n c re te n e s s  o f  th e  ta s k  would f a c i l i t a t e  th e  p ro d u c tio n  o f  in s ig h t f u l  
and a p p r o p r ia te  comments. The fo u r th  q u e s tio n  was a b s t r a c t  and concerned
th e  d i f f e r e n c e  betw een  a  p ic tu r e  and a  p la n .
QUESTIONNAIRE
l a  D id you f in d  i t  ea sy  o r  d i f f i c u l t  to  draw a  p lan?
b Why was i t  e a s y / d i f f i c u l t ?
2a Show th e  c h i ld  t h e i r  own p la n s  drawn a t  th r e e  monthly i n t e r v a l s
and a s k ,  "IVhich i s  th e  b e s t? "  
b V/hy i s  i t  th e  b e s t?
3a  Are you s a t i s f i e d  w ith  i t ?
b How co u ld  i t  be im proved?
4a I s  th e r e  a  d i f f e r e n c e  betw een a  p la n  and a  p ic tu re ?
b V/hat i s  th e  d i f f e r e n c e  i n  v iew p o in t betw een a  p la n  and a  p ic tu re ?
( i f  a  c h i ld  answ ers i n  te rm s o f  c o n te n t ,  such  a s  th e r e  i s  f u r n i tu r e
i n  a  p ic tu r e  and n o t i n  a  p la n  add t h i s  f u r th e r  q u e s t io n ) .
' I f  you to o k  a l l  th e  f u r n i tu r e  ou t o f  t h i s  room, what would be 
th e  d i f f e r e n c e  betw een draw ing a p la n  o f  i t  o r  draw ing a  p ic tu re ?  What 
would be th e  most im p o r ta n t d if fe re n c e ?
RESULTS
1. CATEGORIZATION OF RESPONSES
On o b ta in in g  th e  r e p l i e s  to  th e  q u e s tio n s  i t  became ap p aren t t h a t  
th e  re sp o n se s  would need to  be c l a s s i f i e d  in to  th r e e  ty p e s :
A R esponses w hich were in c o r r e c t  to  p a r t  (a )  o f  each q u e s tio n  and were 
fo llo w ed  by i r r e l e v a n t  re a so n s  to  th e  second p a r t  ( b ) .
B R esponses w hich were c o r r e c t  to  p a r t  ( a )  o f  each  q u e s tio n , b u t were 
fo llo w ed  by i r r e l e v a n t  re a so n s  to  p a r t  ( b ) .
C R esponses w hich were c o r r e c t  to  p a r t  (a )  and were fo llow ed  by r e le v a n t
re a s o n s  to  p a r t  ( b ) .
Exam ples o f  i r r e l e v a n t  and r e le v a n t  re a so n s  when th e  re sp o n se  to
(a )  was c o r r e c t  w ere a s  f e l lo w s 'w i th  p la n  sc o re  i n  b r a c k e ts .
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1b V/hy was i t  d i f f i c u l t ?
B I r r e l e v a n t  re a s o n s
These w ere u s u a l ly  r e l a t e d  to  th e  e x e c u tio n  o f  th e  ta s k  and 
in c lu d e d  "D o n 't know s". "Because I  n ev er had  a r u l e r "  ( 5 )
"To k eep  th in g s  s t r a i g h t "  ( 7 )
" I f  you do som ething  wrong you would no t l i k e  to  show th e  t e a c h e r . "  ( 8 ) 
C R e le v a n t re a s o n s
These c e n tre d  round th e  d i f f i c u l t i e s  o f  method and r e c a l l .
" I  d i d n ' t  know what sh ap e . F i r s t  I  th o u g h t I  sh o u ld  g e t i t  i n  
a  s q u a re .  ( 18 )
" I  g o t a  b i t  muddled up i n  th e  shap es  o f  th e  h o u se . (20 )
"Have to  g e t  rooms th e  r i g h t  w id th . (2 ? )
" D i f f i c u l t  lo o k in g  down" (30)
" I  found i t  h a rd  to  memorize i t  I* (2 ?)
"B ecause you a r e  n o t i n  th e  house" ( I 8 )
(A g i r l  gave th e  lo n g e s t  answ er, a n  example o f  v e r b o s i ty ) .  -
"My house i s  e v e r  so  d i f f i c u l t .  I f  you lo o k  in t o  th e  window,
i t  h a s  g o t a  p ie c e  o f  wood a t  th e  to p  and sq u a re  a t  th e  bottom
and  lo o k s  o u t in t o  th e  back  g a rd en . T h e re 's  th e  l i v in g  and th e
d in in g  room and on th e  l e f t  th e  k i tc h e n .  From th e  d in in g  room
you have to  go up some s t a i r s .  I n  th e  l i v in g  room you can  go
r i g h t  round  i n  a  c i r c l e  from k i tc h e n  and d in in g  room. When you
•  ■ ■ i
go t o  th e  r i g h t ,  you go down in to  th e  k i tc h e n  and on th e  l e f t  1
i s  th e  b ack  do o r"  ( 11 )
1b Why i s  i t  th e  b e s t?  .
j
B I r r e l e v a n t  re a s o n s  I
Most o f  t h e i r  re a so n s  were concerned  w ith  th e  number o f  a r t i c l e s  i
i i
r e p r e s e n te d ,  th e  s i z e  o f  th e  p la n  and i t s  e x e c u tio n . J
"More th in g s  i n  i t "  (22 ) |
"B ecause i t s  b ig g e r"  (10 )
"S p read  o u t more and you can  se e  i t  b e t t e r "  ( 18) j
" I  h a v e n 't  g o t th e  w r i t in g  squashed up" (2 4 )
"N e a te r"  ( 13 )
C R e lev an t re a s o n s
Many o f  th e  c h i ld r e n  r e f e r r e d  to  s p e c i f i c  item s  on t h e i r  p la n s  
w hich had im proved . |
" H a ll  i s  to o  w ide. S t a i r s  a r e n ' t  c o r r e c t"  (2 ? )
"Marked o u t rooms b e t t e r "  (19 ) i
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"Looks b e t t e r  i n  a  sq u a re . Looked from o u ts id e "  ( 18 )
" I  lo o k ed  th ro u g h  h e re  and t h i s  tim e  I  looked  down" ( I 5 )
"Door was wrong t h i s  way because  i t  d o e s n 't  ta k e  up so much 
room . Windows, th e y  a r e  a t  th e  s id e  where th e y  a r e ,  b u t th e s e  
a r e  i n  th e  m iddle o f  th e  room" ( 23 )
3b How c o u ld  i t  be  im proved?
B I r r e l e v a n t  re a so n s
These w ere m ain ly  concerned  w ith  e x e c u tio n  
"C ould b e  a  b i t  s m a lle r"  (19)
"I4ake l i n e s  s t r a ig h te n "  ( 22 )
"P u t i n  f u r n i t u r e "  ( 22 )
C R e lev an t re a s o n s
These r e f e r r e d  m ain ly  to  s p e c i f i c  ite m s  
"The d in in g  room i s  i n  th e  wrong p la c e "  ( 17 )
"Not make room so  b ig .  Could make i t  a  b e t t e r  shape" (12) 
"Im prove s t a i r s .  They go upwards above lounge" ( 13 )
4b What i s  th e  d i f f e r e n c e  i n  v iew p o in t betw een a  p la n  and a  p ic tu r e ?  
B I r r e l e v a n t  re a so n s
T hese o f te n  r e f e r r e d  t o . t h e  em p tin ess  o f  a  p la n  excep t f o r
w r i t i n g  and th e  f u r n i tu r e  and c o lo u rs  i n  a  p i c tu r e .  ( 28 )
"N oth ing  i n  i t "  (19)
" P la n s  marked w ith  nam es. P ic tu r e s  i s  j u s t  draw ing"
"No p i c tu r e s  on th e  w a lls "  ( I 3 )
"P u t c o lo u rs  i n  a  p ic tu r e ,  b u t no t i n  a  p la n "  ( 13 )
" T h e re 'd  be  w r i t in g  in s id e  th e  room, i f  i t s  a  p la n "  ( 6 )
" P la n  n o t c o lo u re d , a  p la n  i s  la b e l le d "  ( 2 3 )
C R e le v a n t re a s o n s
T hese a r e  u s u a l ly ,  b u t n o t alw ays co n n ec ted  w ith  th e  d if f e r e n c e  
i n  v ie w p o in t.
" P ic tu r e  th ro u g h  h e re  and a p la n  down" (55)
"When you make a  p la n  you lo o k  down and when you do a  p ic tu r e
you lo o k  t h a t  way" ( 22 )
"Able to  s e e  i t  from th e  s id e  no t th e  to p "  ( 18)
"D o n 't have to  c o n c e n tra te  so  much on what you d o . A  p ic tu r e
i s  more l i k e  a room" ( 30 )
"V/indows i n  a  d i f f e r e n t  p la c e "  (17 )
Most o f  th e  i r r e l e v a n t  re a so n s  g iv e n  to  th e  f i r s t  th r e e  q u e s tio n s
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w ere co n cern ed  w ith  d e f ic ie n c i e s  i n  th e  d raw ing , such a s  crooked  
l i n e s ,  w h ile  m ost o f  th e  r e le v a n t  re a s o n s  w ere concerned  w ith  th e  
sh ap e , w id th , s i z e  and p o s i t io n  o f  room s. I n  q u e s tio n  4 th e  
i r r e l e v a n t  re a s o n s  were concerned  w ith  th e  p re se n c e  o f  f u r n i tu r e  
i n  a  p ic tu r e  and names i n  a  p la n , w h ile  th e  r e le v a n t  re a so n s  w ere 
m o stly  concerned  w ith  th e  d i f f e r e n t  v ie w p o in ts  ex p ressed  i n  te rm s o f  
lo o k in g  down f o r  p la n s  and from th e  s id e  f o r  p ic tu r e s .
2 .  TEST SCORES OF GROUPS A, B and C
H aving d iv id e d  th e  re sp o n se s  i n to  th e  th r e e  c a te g o r ie s  A, B and C 
th e  means and s ta n d a rd  d e v ia t io n s  o f  th e  t e s t  s c o re s  and a g es  w ere found 
i n  th e  boys and g i r l s  g roups s e p a r a te ly  (T a b le s  7 .1  to  7*4) w ith  th e  
s ig n i f i c a n c e  o f  d i f f e r e n c e  betw een th e  groups i n  T ab le s  7*5 and 7 .6 .
QUESTIONS l a  and b
The in c r e a s e  i n  mean s c o re s  o f  th e  P la n  t e s t  was i n  th e  ex p ec ted  
d i r e c t i o n  i n  th e  g i r l s '  g roup  w ith  th o se  i n  Group A sa y in g  th e  ta s k  was 
e a s y , s c o r in g  low , w h ile  th o s e  i n  Group C, who th o u g h t th e  ta s k  was 
d i f f i c u l t  and c o u ld  g iv e  r e le v a n t  re a s o n s  s c o r in g  h ig h  i f T ab le  7*1c 
The d i f f e r e n c e  betw een  th e  groups was s ig n i f i c a n t  a t  th e  .001 l e v e l  
(T ab le  7*5).
T h is  f in d in g  was n o t e n t i r e l y  re p e a te d  i n  th e  boys ' g roups fo r  
w hereas th e  boys i n  Group C a l s o  sco red  h ig h , some boys who sco red  h ig h  
s a id  th e  t a s k  was e a sy , so  r a i s i n g  th e  mean s c o re  o f  Group A., Thus 
t h i s  q u e s t io n  re v e a le d  p e r s o n a l i ty  d i f f e r e n c e s  betw een  th e  s e x e s .
TABLE 7.1
COMPARISON OF TEST SCORES BETWEEN CHILDREN WHO THOUGHT PLAN DRAWING 
A EASY; B DIFFICULT, BUT WITH IRRELEVAI/T REASONS; C DIFFICULT 
WITH RELEVANT REASONS,
A B
BOYS ' (N = 16 ) (N = 7)
M SD M SD
P la n 11 .06 7*34 7*57 4 .2 3
P ia g e t 7*87 2 .8 9 6.71 1 .48
V ocabu la ry 37*75 0 .4 4 30*05 7*79
Age 8y 8 . 50m 2 .6 0 8y 6 . 28m 3*25
GIRLS (N = 13) (N = 8 )
P la n 5*38 4 .4 i 8 .8 7 6 .4 5
P ia g e t 5*92 1 .66 7*25 2 .1 2
V ocabu lary 3 3 .7 7 9*76 42 .25 8 .96
Age 8y 6 .4 6 3 .7 8 By 7*12ra 3*04
(N = 17)
M SD
16.06 9.59 
8.11  1 .78  
4 0 .25  8 .16
8y  6 . 00m 3*06
(N = 19) 
14 .10  7 .38
7*42 1 .7 7
41 .53  7.21
8y 7*68 3*48
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QUESTIONS 2a and b
H ere th e  in c re a s e  i n  mean s c o re s  was i n  th e  ex p ec ted  d i r e c t io n  
i n  b o th  g i r l s  and b o y s , w ith  c h i ld r e n  ch oosing  c o r r e c t ly  and g iv in g  r e le v a n t  
re a s o n s  s c o r in g  th e  h ig h e s t  ; (T ab le  7 .2 ) .  The d if f e r e n c e  betw een th e  
mean s c o re s  o f  Groups A and C was g r e a te r  f o r  g i r l s  a t  th e  .001 l e v e l  th a n  
f o r  th e  boys a t  th e  .0 5  l e v e l  '< (T ab le  7 . 5 ) .
. TABLE 7 .2
COMPARISON OF TEST SCORES BETWEEN CHILDREN WHO A CHOSE INCORRECTLY, B CHOSE 
CORRECTLY GIVING IRRELEVANT REASONS, C CHOSE CORRECTLY GIVING RELEVAIsIT REASONS
A B C
BOYS N = 17 N = 14 N = 9
M SD M SD M SD
P la n  10 .17  9 .1 9  12 .35  8 .3 4  17 .44  5 .4 6
P ia g e t  6 .8 8  1.91 8 .3 6  2 .5 8  8 .4 4  1 .9 7
V ocab u la ry  34.41 9 .0 3  4 0 .4 2  5 .6 7  39 .22  10 .65
Age 8y 6 . 11m 3 .0 8  8y 7.57m 2 .7 3  8y 8.00m 3 .4 6
GIRLS N = 12 N = 13 N = 15
M SD M SD M SD
P la n  5 .0 0  1.81  11 .23  7 .9 5  13 .53  3 .61  .
P ia g e t  5 .6 7  1 .6 7  7 .0 8  1 .71 7 .7 3  1 .7 9
V o cabu la ry  ' 3 6 .3 3  7 .08  3 8 .7 7  11 .09  41 .7 3  8 .3 6
Age 8y 6.75m =3.14' 8y 7 . 6 lm 4 .7 5  8y 7.94m 3 .4 9
QUESTIONS 3a and b
H ere th e  in c r e a s e  i n  th e  mean s c o re  was i n  th e  exp ec ted  
d i r e c t i o n ,  b u t  w hereas th e  d i f f e r e n c e  betw een Groups A and C was 
s i g n i f i c a n t  f o r  g i r l s  a t  th e  5% l e v e l ,  i t  was n o t s ig n i f i c a n t  f o r  
boys (T ab le  7 . 3 ) .  As i n  th e  re sp o n se  to  Q u estio n  1a  th e r e  was 
a  sex  d i f f e r e n c e  r e l a t e d  to  p e r s o n a l i ty ,  f o r  w hereas o n ly  1 ou t 
o f  th e  16 g i r l s  s a y in g  th e y  were s a t i s f i e d  had a  s c o re  o v e r 20 , 4  
o f  th e  16 boys had  such h ig h  s c o r e s .  Thus i t  seemed t h a t  i f  a  
boy sc o re d  h ig h  he  was more l i k e l y  to  be s a t i s f i e d  w ith  h i s  draw ing 
th a n  a  g i r l  and th e r e f o r e  n o t be read y  to  t a l k  ab o u t ways i n  w hich 
i t  co u ld  be  im proved .* (T ab le  7 .3 ) -
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TABLE 7,3
COMPARISON OF TEST SCORES BETWEEN CHILDREN V/HO WERE • A SATISFIED WITH THEIR 
PLANS, B NOT SATISFIED BUT GIVING IRRELEVANT REASONS, C NOT SATISFIED AND 
GIVING RELEVANT REASONS,
A B C •
BOYS N = 16 N = 19 N = 5
M SD M SD M SD
P la n 10,86 9 .1 5 13.26 8 ,8 9 15.40 2 .70
P ia g e t 6 ,5 6 2 .0 7 8 ,6 3 2 .3 0 8 .4 0 1 .0 2
V ocabu la ry 3 5 .50 9 .6 4 39 .05 8 .5 0 38 .60 5.31
Age 6 ,6 2 3 .0 3 7 .9 4 3 .0 0 5 .0 0 2.91
GIRLS N = 16 N = 16 N = 8
M SD M SD M SD
P la n 8 ,2 5 6 .4 4 10.62 6 .8 4 15 .00 8 ,4 8
P ia g e t 7 .0 0 2 .10 6 .5 6 1 .7 5 7 .3 7 1 .8 5
V o cabu la ry 3 7 .6 2 8 ,50 38 ,06 10 .63 4 4 .8 7 7 .5 9
Age 8y 6,35m 3 .0 3 6 ,6 2 3 .4 6 9 .8 7 3 .2 7
QUESTIONS 4a, and b
H ere th e r e  was an  in c re a s e  i n  th e  mean p la n  s c o re  i n  b o th  boys 
and  g i r l s  i n  th e  ex p ec ted  d i r e c t io n  v ;ith  th o se  c h i ld r e n  g iv in g  r e le v a n t  
re a s o n s  s c o r in g  h ig h e s t  (T ab le  7 * 4 ), However l i k e  th e  re sp o n se  to  
Q u e s tio n  2 th e  d i f f e r e n c e  betw een groups A and C was h ig h e r  i n  th e  g i r l s  
a t  ,01 th a n  i n  th e  boys a t  ,0 5  (T ab le  7*5)*
TABLE 7 ,4
COriPARISON OF TEST SCORED BETVffiEN CHILDREN l/HO THOUGHT THERE WAS A NO
DIFFERENCE BETWEEN A PICTURE AND A PLAN, B A DIFFERENCE BHT GAVE AN
IRRELEVANT REASON, C A DIFFERENCE AND GAVE RELEVANT REASON.
BOYS
P la n  
P ia g e t  
V o cabu la ry  
Age
GIRLS
P la n  
P ia g e t  
V ocabu la ry  
Age
¥ A V- B C
N = 9 N = 25 N = 6
M SD M SD ■ M SD
8 ,7 7 7 .40 12.36 8 .0 0 19.16 9 .3 7
7 .4 4 2 .3 3 7 .6 4 2 .48 7 .8 2 3 .2 3
33 .5 5 5 .8 5 38 ,24 8,71 41 .0 0  10 ,3 7
8y 8 . 22m 2 ,1 7 8y 6 . 76m 2 ,9 0 8y 8 . 16m 4 .5 4
N = 23 N = 12 N = 5
M SD M SD M SD
7 .8 7 6 .8 5 11 .67 6 ,8 9 17 .60 5 .6 8
6 .1 3 1 .6 0 7 .1 7 1 .9 5 9 .20 0 .8 4
38 .22 7.80 41 .58 1 .8 7 37 .60 7 .2 3
8y 6 . 18m 3.71 8y 8 . 50m 2 .78 8y 8 .6 0 2.41
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3 . SIGNIFICANT DIFFERENCES BETWEEN GROUPS A ,-B and C
T ab le  7*5 in d i c a te s  t h a t  th o s e  g i r l s ,  who co u ld  g iv e  r e le v a n t  
re a s o n s  f o r . f i n d i n g  p la n  draw ing d i f f i c u l t  and chose th e  b e s t  p la n ,  who 
knew i n  w hat way t h e i r  p la n  was s t i l l  n o t s a t i s f a c t o r y  and w ere a b le  to  
g iv e  r e le v a n t  d i f f e r e n c e s  betw een a  p la n  and a  p ic tu r e ,  had  s i g n i f i c a n t l y  
h ig h e r  mean s c o re s  th a n  th o se  who th o u g h t p la n  draw ing was e a sy , f a i l e d  
to  choose th e  b e s t  p la n ,  th o u g h t t h e i r  p la n  was s a t i s f a c t o r y  and th o u g h t 
th e r e  was no d i f f e r e n c e  betw een a p la n  and a p ic tu re #
A lthough th e  same t r e n d  was p re s e n t  i n  th e  boys g ro u p s , g ro u p s A 
and C w ere o n ly  s ig n i f i c a n t l y  d i f f e r e n t  i n  Q u estio n  2 and 4 ,  Q u es tio n s  1 
and 3 p h ra se d  i n  te rm s  o f  d i f f i c u l t y  and  s a t i s f a c t i o n  d id  n o t p roduce th e  
same d i f f e r e n c e s ,  f o r  a lth o u g h  th e  mean s c o re s  i n  th e  C g roups were a s  
h ig h  a s  i n  th e  g i r l s ,  th o s e  i n  th e  A groups w ere n o t so low#
TABLE 7 .5
SIGNIFICANCE OF DIFFERENCE BETVffiEN PLAN MEAN SCORED’OF GROUPS AB, AC and BC
BOYS GIRLS
AB AC BC AB AC BC
QUESTION t  P t  p t  p
1 . D i f f i c u l t y  1 .1 5  NS 1 .6 7  NB I .6 7  NS
2# C hoice ■ O .5O NS 2 .1 7  .0 5  I . 6 I NS
5 .  S a t i s f a c t i o n  O.7 8  NS I .0 7  NS O.5 2  NS
4 . D if fe re n c e  0 .4 9  NS 2 .4 0  .0 5  2 .40  .05
t  P t  P t  P
1 .4 8  NS 3 .8 4  .001 1 .7 4  NS
2 .6 7  .0 2  3 .8 0  .001  0 .5 4  NS
0 .6 6  NS. 2 .1 9  .0 5  1 .6 0  NS
1 .5 5  NS 2 .9 6  .01 1 .6 9  NS
As P ia g e t  and v o cab u la ry  s c o re s  were a v a i la b le  f o r  a l l  th e s e  g ro u p s , 
i t  was p o s s ib le  to  d is c o v e r  i f  th e r e  was any d if f e r e n c e  i n  t h e i r  s c o re s  
betw een Groups A and C, w hich m ight su g g e s t an  a d d i t io n a l  cau se  f o r  th e  
d i f f e r e n c e  i n  v e r b a l i z a t io n  a p a r t  from th e  c h i l d r e n 's  a b i l i t y  t o  draw a  
plan..A (T ab le  7 .6 ) .
Age can  som etim es e x p la in  some o f  th e  d i f f e r e n c e  betw een c h i l d r e n 's
t e s t  s c o r e s ,  b u t i n  t h i s  s tu d y  th e  g roups on ly  v a r ie d  betw een 8y  5m and
8y 8m and th e n  n o t i n  any  p a r t i c u l a r  d i r e c t io n
TABLE 7 .6
SIGNIFICANCE OF DIFFERENCE BET1,VEEN MEAN SCORES OF PIAGET AND VOCABULARY TESTS 
IN GROUPS A AND C IN BOYS AND GIRLS
BOYS PIAGET VOCABULARY
A/C 
t  P
0 .8 6  NS
1 .3 4  NS
0 .7 0  NS
1 .79  NS
A/C
QUESTIONS t P
1• D i f f i c u l t y 0 .2 3 NS
2 . C hoice 1 .9 5 .1
3 . S a t i s f a c t i o n 1 .8 7 .1
4 , D if fe re n c e  
P la n /P ic tu r e
0 .2 5 NS
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GIRLS PIAGET VOCABULARY
A/C A/C
QUESTIONS t  P t P
1 .  D i f f i c u l t y 2 .5 0  .0 2 2 .8 9 .01
2 . C hoice 3 .1 3  .01 1 .78 NS
3* S a t i s f a c t i o n 0 .4 3  , NS 1 .02 NS
4 .  D if fe re n c e 3 .9 7  .001 0 .1 6 NS
P la n /P ic tu r e
T ab le  7*6 in d i c a te s  t h a t  th e re  was no s t a t i s t i c a l l y  s ig n i f i c a n t  
d i f f e r e n c e  betw een  A and C Groups i n  v o cab u la ry  f o r  th e  bo y s, and o n ly  
Q u e s tio n  1 ab o u t th e  t a s k 's  d i f f i c u l t y  produced a d i f f e r e n c e  i n  th e  g i r l s .  
Thus th e r e  i s  no in d i c a t io n  th a t  a b i l i t y  to  t a l k  ab o u t p la n s  depended on 
v o c a b u la ry .
The r e s u l t s  o f  th e  P iagefe ty p e  t e s t s  were more i n t e r e s t i n g .
A gain  i n  th e  boys th e r e  was no d i f f e r e n c e  betw een th e  g ro u p s , b u t 
th e  g i r l s  d id  show a  d i f f e r e n c e  betw een Groups A and  C 'in  a l l  
q u e s t io n s ,  ex ce p t t h a t  o f  Q u estio n  3 concerned  w ith  s a t i s f a c t i o n .
T h is  s u g g e s ts  t h a t  a b i l i t y  to  c o n c e p tu a liz e  a th r e e  d im en sio n a l 
s p a t i a l  system  o f  r e f e r e n c e  may have some re le v a n c e  to  t h e i r  a b i l i t y  
t o  v e r b a l iz e  ab o u t p la n  d raw ing .
4 .  UNEXPECTED FINDINGS WITHIN THE GROUPS.
A lthough th e r e  was a s ig n i f i c a n t  d i f f e r e n c e  i n  mean P la n  s c o re s  
betw een  Groups A and C, n o t a l l  c h i ld r e n  i n  th e  A groups w ere draw ing 
v e r t i c a l  p la n s  and n o t a l l  c h i ld r e n  i n  th e  C g roups w ere draw ing 
h o r iz o n ta l  p la n s .  The p e rc e n ta g e s  a re  g iv e n  i n  T ab le  7*7*
TABLE 7 .7
• NUMBERS OF CHILDREN IN GROUPS A, B AND C DRAWING AT LEAST HORIZONTAL ROOMS
BOYS GROUPS .
A B C
QUESTIONS N % N % N. %
1 9 / 1 6 5 6  2/ 7 2 9 1 4 / 1 7  82
2 7 /1 7  4 l 8/ 14 57 8 /9  89
3 6 /1 6  38 1Y 19 63 5 /5  100
4 2 /9  2216/25  64 3 /6  83
GIRLS GROUPS 
A B C
N % N % N %
2 /1 3  15 4 /8  30 15/19  79
1 /1 2  8 9 /1 3  69 11 /15  73
7 /1 6  44 8 /16  50 6 /8  75
8 /2 3  35 8 /1 2  67 5 /5  100
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As th e  p re v io u s  ev idence  had  su g g es ted  th a t  th e  m a n ip u la tio n  o f  . 
v i s u o - s p a t i a l  d a ta  p reced ed  th e  a b i l i t y  to  v e r b a l iz e ,  i t  was to  be e x p e c te d  
t h a t  th e r e  w ere some c h i ld r e n  i n  g roups A and B who drew h o r iz o n ta l  p la n s  
and made h ig h  s c o r e s .  VHiat d id  no t f i t  w ith  e x p e c ta t io n s  was to  f in d  
c h i ld r e n  c l a s s i f i e d  i n  th e  C g ro u p s , a s  g iv in g  r e le v a n t  re a so n s  and y e t  
s t i l l  d raw ing  v e r t i c a l  p la n s .
E xam in a tio n  o f  th e  re a so n s  g iv e n  re v e a le d  th e  boys* re a s o n s  r e l a t e d  
t o  memory, su ch  a s :
"O nly b een  i n  house  a  week"
" I  d i d n ' t  know w here th in g s  w ere"
‘ "Have to  f in d  e v e ry th in g  o u t"  (Q1)
"T h in k in g  how to  draw i t "  (Q1)
"B ecause I  had  a  b e t t e r  lo o k  a t  my house" (Q 2).
J u s t  one boy g iv in g  a  good r e le v a n t  re a so n :
"When you have a  p la n  you lo o k  down and when you have a  p ic tu r e  you
lo o k  t h a t  way" (Q4) m ight have been  in f lu e n c e d  by hav ing  se e n  and drawn 
a  p la n ,  a lth o u g h  i t  had n o t h e lp ed  him w ith  th e  o th e r  q u e s tio n s  f o r  he 
had s c o re d  i n  Group A f o r  th o s e .  P erhaps he j u s t  remembered somebody 
s a y in g  i t  w ith o u t r e a l l y  u n d e rs ta n d in g  i t s  s ig n i f i c a n c e .
The g i r P s  answ ers r e f e r r e d  more to  ab se n t o r  wrong i te m s .
Q1 "Y ou 've g o t to  p u t th e  rooms w here th e y  a c t u a l l y  a re  and t h a t ' s  
q u i t e  h a r d " .
"You have to  g e t  r i g h t  shape o f  h a l l  and c a n ' t  do c e i l i n g " .
" D id n 't  know how to  do i t " .
"D oing s t a i r s  and a l l  t h a t " .
Q2 " D id n 't  p u t a  bathroom  i n  ( u p s t a i r s ) " .
" A ll  th in g s  i n  th e  wrong p la c e " .
" I  p u t th e  p o rch  i n " .
" I  h a v e n 't  p u t a  r o o f " .
Q3 "P u t h a tc h  i n  th e re "
. "Make s t a i r s  b e t t e r " .
Q4 A l l  drew h o r iz o n ta l  p la n s .
T hree  o f  them c o n ta in e d  r e fe re n c e s  to  im provem ents i n  v e r t i c a l  
p la n s  i n  w hich th e  c e i l i n g ,  th e  ro o f  and th e  u p s t a i r s  w ere o m itte d ; w hich 
a r e  j u s t i f i a b l e  h av in g  a l re a d y  been  no ted  i n  th e  developm ental s ta g e s  
and in c lu d e d  i n  th e  s c o r in g .
V/hen i n i t i a l l y  c a te g o r iz in g  th e  c h i ld r e n  i n  te rm s o f  i r r e l e v a n t  
o r  r e le v a n t  r e a s o n s ,  th o s e  concerned  w ith  th e  n e a tn e s s  o f  th e  e x e c u tio n  
and th e  "D o n 't knows" were c a te g o r iz e d  a s  i r r e l e v a n t  and th e  o th e rs  a s
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r e le v a n t»  The r e le v a n t  re a so n s  th e r e f o r e  som etim es in c lu d e d  am biguous 
ones and p ro b a b ly  th o s e  r e l a t e d  to  memorizing ought to  have c la s s e d  a s  
i r r e l e v a n t .  Such m i s c la s s i f i c a t io n s  i n  t h a t  d i r e c t io n  however d o .n o t 
i n v a l id a t e  th e  f in d in g s ,  b ecau se  th e y  have reduced  th e  mean s c o re s  f o r  
th e  C g roups and so  red u ced  th e  d i f f e r e n c e  betw een A and C, n o t in c re a s e d  i t .
CONCLUSIONS .
The b e s t  q u e s t io n s  to  a s k , w hich showed no p e r s o n a l i ty  d i f f e r e n c e s  
b etw een  th e  s e x e s ,  w ere 2a  and b w ith  ch o ice  o f  th e  b e s t  p la n  and 4a  and b 
co n ce rn ed  w ith  th e  d i f f e r e n c e  betw een a  p ic tu r e  and a  p lan#  The o th e r  
q u e s t io n s  1a  and b and 2a  and  b concerned  w ith  d i f f i c u l t y  o f  p la n  draw ing 
and  s a t i s f a c t i o n  i n  th e  p la n s  drawn re v e a le d  d i f f e r e n t  a t t i t u d e s .  The 
g i r l s ,  who had  n o t s o lv e d  th e  problem  o f  a  p la n ’ s  h o r i z o n t a l i t y  th o u g h t ' 
p la n  draw ing  easy  and th o s e  t h a t  h ad , _ th o u g h t i t  was d i f f i c u l t .  Some o f  
th e  boys r e a c te d  i n  t h i s  way to o ,  b u t some, who had  so lv e d  th e  prob lem , 
th o u g h t p la n  draw ing was e a s y . The same d if f e r e n c e s  o c c u rre d  i n  th e  
q u e s t io n  on s a t i s f a c t i o n ,  th e  g i r l s  w ere s a t i s f i e d  when th e y  w ere draw ing 
v e r t i c a l  p la n s  and d i s s a t i s f i e d  when th e y  saw th e  n a tu re  o f  th e  problem  ■ 
and  began  to  draw h o r iz o n ta l  p lans#  Some boys a l s o  r e a c te d  s im i la r ly ,  
b u t  o th e r s  s a id  th e y  w ere s a t i s f i e d  when th e y  began to  draw h o r iz o n ta l  
p la n s .  So th e y  w ere u s in g  d i f f e r e n t  c r i t e r i a  f o r  d i f f i c u l t y  and 
s a t i s f a c t i o n .
The f in d in g s  i n  th e  g i r l s  groups and i n  th e  boys g roups f o r  q u e s tio n s  
2 and 4 su p p o rte d  th e  e x p e c ta t io n  t h a t  th e  a b i l i t y  to  v e r b a l iz e  was 
a s s o c ia te d  w ith  h ig h  p la n  s c o r e s .  There was a l s o  th e  a d d i t io n a l  f in d in g  
t h a t  a b i l i t y  to  v e r b a l iz e  was n o t a s s o c ia te d  w ith  h ig h e r  v o cab u la ry  s c o r e s ,  
w h ile  i n  g i r l s  i t  was a s s o c ia te d  w ith  h ig h e r  P ia g e t  s c o re s ,  w hich a r e  
p ro b a b ly  r e le v a n t  t o  p la n  draw ing and a g a in  u n d e r l in e  th e  need fo r  s p a t i a l  
u n d e rs ta n d in g  to  p rece d e  v e r b a l i z a t io n .
T here  was no ev id en ce  t h a t  a c h i ld  co u ld  c o n c e p tu a liz e  th e  ta s k  
and  t a l k  ab o u t i t  b u t had  n o t th e  s k i l l  to  ex ecu te  i t .  On th e  c o n tra ry  
many o f  th e  c h i ld r e n  who drew good h o r iz o n ta l  p la n s  co u ld  n o t make any 
e s s e n t i a l  s ta te m e n ts  and r e s o r te d  to  comments ab o u t n e a tn e s s  and s i z e  o f  
e x e c u t io n .  Thus t h i s  ta s k  seems to  be a n o th e r  in s ta n c e  o f  th e  g e n e ra l  
f in d in g  t h a t  m a n ip u la tio n  o f  v i s u o - s p a t i a l  d a ta  p rece d es  v e r b a l i z a t io n .
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C H A P T E R  VIII •
THE EFFECTS OF EXPERIENCE ON PLAN DRAWING
INTRODUCTION
A p o s s ib le  c r i t i c i s m  o f  th e  P la n  T e s t i s  t h a t  a  c h i l d ’ s  
a b i l i t y  t o  draw a  p la n  m ight be in f lu e n c e d  by what h e  h as  seen  o r  
been  ta u g h t a t  home o r  i n  s c h o o l.  As c l i n i c a l  s ta n d a rd iz e d  t e s t s  
need  to  be  r e l i a b l e  and v a l id  i n  o rd e r  to  have any v a lu e , a  t e s t ,  
w hich i s  open to  th e  in f lu e n c e  o f  some unquant i f  i a b l e  t r a i n in g ,  w hich 
may be  g iv e n  to  some s u b je c t s  b u t n o t o th e r s ,  w ould n o t be o f  any u se , 
I t  was th e r e f o r e  im p o rta n t to  in v e s t ig a t e  what e f f e c t  p re v io u s  
e x p e r ie n c e  had  on p la n  d raw ing .
The aim  o f  t h i s  i n v e s t ig a t io n  was to  s e e  i f  c h i ld r e n  who had 
s e e n  and drawn p la n s  had h ig h e r  s c o re s  th a n  th o se  who had n o t .
METHOD
The sam ple , p ro ced u re  and t e s t s  used  have a l re a d y  been  
d e s c r ib e d  i n  C h ap te r V I. The o n ly  a d d i t io n a l  in fo rm a tio n  g iv e n  h e re  
and  n o t im p a rte d  th e r e  i s  th e  re sp o n se s  to  th e  fo llo w in g  q u e s tio n s
1 ( a )  Have you e v e r  s e e n  a  p lan?
(b )  I f  s o ,  where?
2 ( a )  Have you e v e r  drawn a  p la n  b e fo re ?
(b )  I f  so , w here?
RESULTS
The r e s u l t s  to  q u e s tio n s  1 and 2 a r e  g iv e n  s e p a r a te ly .  
QUESTION ONE
The c h i ld r e n  w ere d iv id e d  in to  two groups depending  upon 
t h e i r  re sp o n se s  to  q u e s tio n  ( a ) ,  th o se  who had n o t seen  a p la n  and 
th o s e  who h a d . The means and s ta n d a rd  d e v ia t io n s  o f  th e  P la n , 
P ia g e t  and v o c a b u la ry  t e s t s  were th e n  found and t e s t e d  f o r  
s i g n i f i c a n t  d i f f e r e n c e s .  The r e s u l t s  a r e  i n  T ab le  8 .1 .
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TABLE 8 .1  ■
COMPARISON OF TEST SCORES BETVJEEN CHILDREN T O  HAVE NOT SEEN AND SEEN A PLAN
Not se e n  S een
BOYS
/  N = 
M
18
SD
N =
M
22
SD t P
P la n 11.11 8 .1 3 18 .77 8 .39 0 .9 8 NS
P ia g e t 7 .5 1 .86 8 .0 9 2 .8 3 0 .7 8 NS'
V ocabu lary 34.61 8 .78 39 .82 8 .66 1 .8 5 NS
Age 8y 6 . 83m 2 .5 4 8y 7.23m 3 .7 5 - NS
GIRLS
N =
M
20
SD
N =
M
20
SD t P
P la n 7 .5 5 5 .7 3 12.90 7 .63 2 .46 .0 5
P ia g e t 6 .2 3 1 .76 7 .5 5 1 .7 4 1 .32 NS
V ocab u la ry 39 .1 5 7 .48 40 .25 10.43 0 .4 0 NS
Age 8y 7 . 60m 3 .1 9 8y 6 . 80m 3 .60  . - NS
A lthough  th e  boys who had seen  a  p la n  sc o re d  h ig h e r  th a n  th o se  who 
h ad  n o t ,  th e  d i f f e r e n c e  was n o t s t a t i s t i c a l l y  s i g n i f i c a n t .  M oreover, even  
i f  i t  had  b een , th e  d i f f e r e n c e  i n  v o cab u la ry  s c o re s  was a l s o  i n  th e  same 
d i r e c t i o n  and th e  g r e a t e r  in t e l l i g e n c e ,  w hich such  s c o re s  s ig n i f y  would 
h av e  p ro v id e d  an  a l t e r n a t i v e  e x p la n a tio n  to  t h a t  o f  e x p e r ie n c e .
The g i r l s ’, g roup  on th e  o th e r  hand d id  show a  s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  i n  th e  seen  P la n  s c o re s ,  th o s e  who had seen  a  p la n  
s c o r in g  h ig h e r .  V/hen p o s s ib le  a l t e r n a t i v e  e x p la n a tio n s  were looked  f o r  such  
a s  a g e , v o c a b u la ry  a s  i n d i c a t io n  o f  g e n e ra l i n t e l l i g e n c e ,  o r  P ia g e t  s c o re s  
a s  i n d i c a t i o n  o f  a  ty p e  o f  s p a t i a l  a c t i v i t y ,  none w ere s i g n i f i c a n t l y  d i f f e r e n t .
A c h i - s q u a re  t e s t  was th e n  used  to  lo o k  a t  th e  r e l a t io n s h ip s  
betw een  c h i ld r e n  h a v in g  seen  a  p la n  and w hether o r  n o t th e y  w ere a t  l e a s t  
a b le  to  r e p r e s e n t  th e  rooms h o r iz o n ta l l y .  The r e s u l t s  a r e  i n  T ab le 8 .2 .
TABLE 8 .2
THE ASSOCIATION BETWEEN CHILDREN’S ABILITY TO REPRESENT ROOMS HORIZONTALLY 
AND THEIR EXPERIENCE OF HAVING SEEN OR NOT SEEN A PLAN.
BOYS GIRLS
PLAN
SEEN NOT SEEN SEEN NOT SEEN
HORIZONTAL 12 10 12 8
VERTICAL 10 8 8 12
C h i-S q u are  .004  N S C h i-S q u are  1 .6  N S
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As m ight have been  ex pec ted  th e re  was. no r e l a t i o n s h ip  i n  th e  
boys* g roup  betw een  e x p e rie n c e  and t h e i r  a b i l i t y  to  make th e  co n ce p tu a l 
change from v e r t i c a l  t o  h o r iz o n ta l  r e p r e s e n ta t io n .  The a s s o c ia t io n  i n  th e  
g i r l s *  g roup  was h ig h e r ,  b u t i t  was n o t s t a t i s t i c a l l y  s i g n i f i c a n t .
Knowing t h a t  m ost o f  th e s e  c h i ld r e n  had r e c e n t ly  had  a  le s s o n  i n  
p la n  d raw ing a t  s c h o o l,  t h e i r  answ ers to  th e  second p a r t  o f  th e  q u e s tio n  
vers exam ined. C o n tra ry  to  e x p e c ta t io n s  nobody m entioned th e  le s s o n ,  b u t 
in s te a d  r e c a l l e d  e x p e r ie n c e s  o u t o f  school.'.. (T ab le  8 .5 ) ,
TABLE 8 .5
CIRCUMSTANCES UNDER WHICH CHILDREN RECALLED HAVING SEEN A PLAN
Boys G i r l s
F a th e r ’ s, o c c u p a tio n : b u i ld e r ,  su rv ey o r,
e l e c t r i c i a n ,  e n g in e e r ,  draughtsm an 4 4
G ra n d fa th e r ’ s  o c c u p a tio n : a r c h i t e c t  2 1
Seen p la n s  o f  own house  when moving 6 4
Seen p la n s  o f  a l t e r a t i o n s  o f  own house 1 4
Seen p la n s  on b u i ld in g  s i t e s  a t  e s t a t e  a g e n ts ,
s t a t i o n ,  zoo 4 0
S een  p la n s  drawn by s ib l i n g s  1 4
Seen p la n s  i n  books 3 2
D id n o t remember w here 1 1
22 20
As th e  c h i ld r e n  i n  t h i s  sample came from a  mixed socio-econom ic 
background , i t  became e v id e n t t h a t  most o f  th e  c h i ld r e n  who co u ld  r e c a l l  
h av in g  se e n  a  p la n  had  se e n  i t  a t  home, e i t h e r  b ecau se  t h e i r  f a th e r s  were 
i n  th e  ty p e  o f  o c c u p a tio n  w hich in v o lv ed  p la n s  o r  becau se  th e y  had seen  
them  when moving o r  a l t e r a t i o n s  had been  done to  t h e i r  h o u se s . I n  e i t h e r  
c a s e  i t  seemed t h a t  th e y  w ere l i k e l y  to  come from h ig h e r  socio -econom ic 
g roups th a n  th o s e  who had  no t seen  a  p la n .  I t  i s  p o s s ib le ,  a lth o u g h  n o t 
in v e s t ig a t e d ,  t h a t  th o s e  who had  no t seen  a  p la n  had  f a th e r s  in v o lv ed  i n  
manual o c c u p a tio n s  and l iv e d  i n  re n te d  houses p ro v id ed  by th e  lo c a l  
a u t h o r i t y .
The i n t e r e s t i n g  f a c t  rem ain s  t h a t  t h i s  e x p e r ie n c e  does n o t 
a p p e a r  to  have in f lu e n c e d  b o y s’ a b i l i t y  to  draw p la n s ,  b u t may have 
in f lu e n c e d  th e  g i r l s .  A lso  i n  b o th  groups i t  was th e  ou t o f  sch o o l 
e x p e r ie n c e , w hich was r e c a l l e d  n o t th e  le s s o n  i n  s c h o o l.
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QUESTION TWO
The c h i ld r e n  w ere a g a in  d iv id e d  in to  two groups depending upon 
t h e i r  re s p o n s e s  to  q u e s t io n  (a )  th o s e  who had n o t drawn a  p la n  and th o s e  
who h a d . The means and s ta n d a rd  d e v ia t io n s  o f  th e  P la n , P ia g e t  and 
v o c a b u la ry  t e s t s  w ere th e n  found and t e s t e d  f o r  s ig n i f i c a n t  d i f f e r e n c e s  
(T ab le  8 .4 ) .
TABLE 8 .4
COMPARISON OF TEST SCORES BETV/EEN CHILDREN WHO HAVE NOT DRAIVN AND DRAWN A PLAN
NOT DRAM DRAWN
N = 30 N = 10
BOYS M SD M SD t P
P la n Î1 .6 7 8 .3 7 15.30 7 .76 1 .18 NS
P ia g e t 7 .9 7 3 .1 4 8 .4 1 .6 2 0 .4 4 NS
V o cabu la ry 3 6 .63 8 .19 4 0 .5 9 .0 2 1 .23 NS
Age 8y 6 . 8m 2 .94 8y  7 . 8m 4.01 NS
GIRLS N = 33 N = 7
M SD M SD t P
P la n 10 .82 7 .50 8 .4 3 5 .1 5 1.11 NS
P ia g e t 7 .0 6 1.71 6 .1 4 2 .04 1.21 NS
V ocabu la ry 4 0 .9 4 8 .7 9 36 .43 11 .72 1 .12 NS
Age 8y 7.55m 3 .5 2 8y  5 . 43m 2 .3 8 - NS
W hereas 5 ^  o f  boys and g i r l s  had seen  a  p la n , l e s s  th a n  2^% had 
drawn o n e . T here was no s t a t i s t i c a l l y  s i g n i f i c a n t  d if f e r e n c e  i n  th e  P la n  
mean s c o re  betw een  th o s e  who had  drawn p la n s  and th o s e  who had not# I n  th e  
boys th e  age and a l l  th e  t e s t  s c o re s  were s l i g h t l y  h ig h e r  i n  th e  group t h a t  
had  drawn a  p la n ,  b u t  i n  th e  g i r l ^  group th e  s c o re s  w ere a c tu a l ly  lo w e r .
CONCLUSIONS
The g i r l s ’ p la n  s c o re s  may have been  in c re a s e d  b ecau se  th e y  had  
a l re a d y  se e n  a  p la n  a t  home, b u t se e in g  a  p la n  had  no e f f e c t  on th e  b o y s ’ 
s c o re s  and draw ing  a  p la n  p re v io u s ly  had  no e f f e c t  on e i t h e r  b oys’ o r  g i r l s ’ 
s c o r e s .
C h ild re n  seemed to  make more u se  o f  t h e i r  e x p e rie n c e  a t  home th a n  
i n  s c h o o l and r e c a l l  i t  more f r e q u e n t ly .  I t  was e v id e n t ,  to o ,  t h a t  
c h i ld r e n  who l i v e d  i n  owner occup ied  h ouses  a n d /o r  had f a th e r s  i n  an  
o c c u p a tio n  in v o lv in g  p la n s  were more l i k e l y  to  have seen  them . But a lth o u g h  
t h i s  ty p e  o f  e x p e r ie n c e  may have im proved th e  g i r l s ’ s c o re s  i t  d id  n o th in g  
f o r  th e  b o y s .
Some o f  th e  c h i ld re n , who had seen  and s a id  t h a t  th e y  had drawn
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p la n s  c o u ld  o n ly  draw v e r t i c a l  s e c t io n s  o f  h o u ses , and co u ld  n o t g iv e  
a  v e r b a l  d i s t i n c t i o n  betw een a  p la n  and a  p ic tu r e .  T h is  r a i s e s  th e  
q u e s t io n  a s  to  w hat th e  te rra  p la n  means to  them . As th e y  co u ld  n o t draw 
a  p la n ,  o r  v e r b a l i s e  th e  d i s t i n c t i v e  f e a tu r e s ,  th e  o n ly  o th e r  way o f  
t r y i n g  to  d is c o v e r  i f  th e y  had  any concep t o f  a  p la n  would have n e c e s s i t a te d  
a s k in g  them  to  s e l e c t  a  p la n  o r  p ic tu r e  from an  a r r a y ,  b u t  t h i s  was n o t 
done.
From th e s e  r e s u l t s  i t  would seem t h a t  le s s o n s  on p la n  draw ing i n  
sc h o o l a r e  n o t r e c a l l e d  and a r e  n o t l i k e l y  to  a f f e c t  th e  p la n  s c o re  and 
re n d e r  th e  t e s t  i n v a l i d .  Home e x p e rie n c e , to o ,  h a s  l i t t l e  e f f e c t  on th e  ' . 
b o y s , b u t i t  may have some e f f e c t  on th e  g i r l s *  s c o r e s .
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C H A P T E R  IX 
THE EFFECT OF TEACHING CHILDREN TO DRAW A PLAN
INTRODUCTION
AIM . '
A c l i n i c a l  s ta n d a rd iz e d  t e s t  needs to  b e  r e l i a b l e  and v a l id  i n  
o rd e r  to  have  any v a lu e .  I f  a  sc o re  can  be e a s i l y  a f f e c te d  by some 
s p e c i f i c  b u t u n q u a n t i f ia b le  t r a i n in g ,  which may b e  g iv en  to  some s u b je c t s ,  
b u t  n o t o th e r s ,  th e n  i t  i s  u s e le s s  fo r  no p r e d ic t io n  o r  c o n s tru c ts  may 
be  i n f e r r e d  from  i t .  A f re q u e n t c r i t i c i s m  o f  th e  P la n  t e s t  i s  t h a t  th e  
s c o re s  may b e  a f f e c t e d  by w hatever te a c h in g  th e  s u b je c t  h a s  been  exposed 
t o ,  p a r t i c u l a r l y  i n  s c h o o l. T h is  experim ent h a s  been  d es ig n ed  to  t e s t
th e  h y p o th e s is  t h a t  te a c h in g  s u b je c ts  to  draw a  p la n  does n o t in c re a s e
th e  s c o re  on t h i s  t e s t .
STANDARDIZED TESTS
S ta n d a rd iz e d  t e s t s  p ro v id e  a  s c a le  a g a in s t  which th e  in d iv id u a l  
c a se  can  be m easured and a re  an  in v a lu a b le  t o o l  t o  p ro f e s s io n a l  
p s y c h o lo g is t s  w ork ing  i n  th e  f i e l d .  The c o g n i t iv e  t e s t s  f a l l  i n to  th r e e  
ty p e s ,  i n t e l l i g e n c e ,  a t ta in m e n ts  and s p e c i f i c  t e s t s ,  u s u a l ly  t e s t i n g  a  
more c irc u m sc r ib e d  a b i l i t y  i n  th e  v isu o -m o to r o r  a u d i to ry  s p h e re s .  The 
p la n  comes in t o  th e  l a s t  c a te g o ry  and a s  such may r e f l e c t  in t e l l ig e n c e  and
m a tu ra tio n , b u t n o t s p e c i f i c  te a c h in g  a s  r e q u ir e d  i n  a t ta in m e n ts .
When in t e l l i g e n c e  t e s t s  came to  be  w idelyvused  i t  was o f te n  
th o u g h t by  t e s t e r s ,  b u t n o t th e  c o n s tr u c to r s ,  t h a t  th e y  w ere m easuring 
some in n a te  a b i l i t y  t h a t  depended s o le ly  on g e n e t ic  endowment. Hebb (1949) 
drew a t t e n t i o n  t o  th e  f a c t  t h a t  in t e l l ig e n c e  can n o t develop  i n  a  vacuum 
and t h a t  th e  in n a te  i n t e l l i g e n c e  A can  o n ly  m a n ife s t i t s e l f  i n  b eh av io u r 
a s  i n t e l l i g e n c e  B th ro u g h  in t e r a c t in g  w ith  an  en v iro n m en t. Vernon (1955) 
d ev e lo p ed  t h i s  model f u r th e r  by p o in t in g  o u t t h a t  in t e l l ig e n c e  t e s t s  can n o t 
even  m easure t h i s  in t e l l i g e n c e  B, b u t o n ly  i t s - . i n t e r a c t i o n  w ith  th e  
t e s t ,  r e s u l t i n g  i n  in t e l l i g e n c e  G«
T h is  same model can  u s e f u l ly  be a p p lie d  to  a tta in m e n t and s p e c i f i c  
t e s t s .  S p e c i f ic  t e s t s  a r e  e n t i r e ly  s im i la r  to  in t e l l i g e n c e  t e s t s  i n  t h a t  
th e  a b i l i t y  t e s t e d  a t  C i s  th e  r e s u l t a n t  i n t e r a c t i o n  betw een in n a te  
a b i l i t y  and a  g e n e ra l ly  f a c i l i t a t i n g  env ironm en t. A tta inm ent t e s t s  on 
th e  o th e r  hand r e q u i r e  more in t e r a c t io n  from th e  environm ent a t  p o in t  B,
i n  th e  form  o f  te a c h in g .
N e v e r th e le s s  a t ta in m e n t t e s t s  o f  r e a d in g , s p e l l in g  and a r i th m e t ic
. ' . 158
r e t a i n  t h e i r  v a lu e  c l i n i c a l l y  becau se  a l l  c h i ld r e n  i n  t h i s  c u l tu r e  a r e  
exposed to  te a c h in g  and b ecau se  t h i s •exposure  needs to  c o n tin u e  o v e r a  
w ide span  o f  y e a r s .  No c h i ld  can  a t t a i n  th e  l e v e l  o f  an  av erag e  a d u l t  
a f t e r  one o r  two le s s o n s ,  f o r  le a r n in g  i s  more dependent th a n  i s  u s u a l ly  
r e a l i s e d  on m a tu ra t io n .  . A p la n  how ever, i f  i t  can  be ta u g h t a t  a l l ,  co u ld  
t h e o r e t i c a l l y  be  ta u g h t i n  one le s s o n ,  p ro v id in g  t h a t  th e  c h i ld  had th e  
v iz u o -m o to r s k i l l  o f  draw ing s t r a i g h t  l i n e s  and a n g le s .  Thus i t  co u ld  
be more v u ln e ra b le  to  s p e c i f i c  i n t e r a c t io n  w ith  th e  environm ent a t  B, th a n  
a r e  th e  b a s ic  a t ta in m e n ts .
I n  c o n t r a s t  t o  a t ta in m e n t t e s t s ,  ^  h a s  a lw ays been  h e ld  t h a t  i t  i s  
n o t p o s s ib le  t o  te a c h  a b i l i t i e s  t e s t e d  i n  i n t e l l i g e n c e  t e s t s .  Any coach in g  
on s im i la r  ty p e s  o f  ite m s  o n ly  r e s u l t s  i n  l im i te d  g a in s , much o f  w hich i s  ' 
due to  a  p r a c t i c e  e f f e c t .  . R e p e t i t io n  a lo n e  can  in c re a s e  s c o re s  by 4 .7  
and  6 .7  IQ p o in t s ,  a s  Vernon and P a rry  found i n  1949 when r e - t e s t i n g  B r i t i s h  
r e c r u i t s ,  and L loyd  and P idgeon  ( I 96I ) found th a t  p r a c t ic e  g iven , t o  European, 
A f r ic a n  and In d ia n  c h i ld r e n ,  produced g a in s  o f  7 .5 9 , 6 .9 5  and 5*65 
r e s p e c t iv e l y ,  w h ile  co ach ing  gave a d d i t io n a l  g a in s  o f  5#21, 7*60 and 0.45©
Thus i t  seems t h a t  th e r e  a r e  on ly  g a in s  w ith in  l i m i t s  and much o f  w hat 
m ight seem to  come from co ach in g , a c t u a l l y  comes from  p r a c t ic e  p ro v id in g  
in c re a s e d  f a m i l i a r i t y  w ith  th e  t e s t  s i t u a t i o n .
L i t t l e  work seems to  have been  done on th e  p o s s i b i l i t i e s  o f  te a c h in g  
s p e c i f i c  s k i l l s  i n  p e r c e p tu a l ,  v isu o -m o to r and a u d i to ry  a b i l i t i e s .  The 
Kohs* B locks D esign  h as  been  ta u g h t and shown s ig n i f i c a n t  g a in s .  (S ch u b e rt 
1967 ) .  The d e s ig n s  i n  th e  M arianne F r o s t ig  D evelopm ental T es t a re  
in c o rp o ra te d  in t o  an  e d u c a tio n a l  scheme o f  work s t r e t c h in g  ov er m onths.
Not u n e x p e c te d ly  g a in s  a re  r e p o r te d .  Nobody how ever, seems to  have t r i e d  
te a c h in g  th e  B ender G e s ta l t  V isu a l Motor T e s t .
The m ost s tu d ie s  p erhaps have b een  done on DAM. Goodenough (1926) 
had  57 c h i ld r e n  d i r e c t l y  coached on th e  s c o r in g  ite m s  o f  th e  t e s t .  The 
co ac h in g  c o n s is te d  o f  two h a l f  hou r p e r io d s  on su c c e s s iv e  d ay s . The 
c h i ld r e n  w ere t e s t e d  b e fo re  t r a i n i n g ,  a f t e r  each  h a l f  h o u r, fo u r  h o u rs  a f t e r  
th e  l a s t  p e r io d  o f  te a c h in g  and one week l a t e r ;  th e  median s c o re s  
r e s p e c t iv e l y  w ere l 6 . 7  p o in t s ,  19-2 p o in t s ,  2 5 .7  p o in t s ,  2 2 .5  p o in ts  and 
2 0 .7  p o in t s .  A com parison  w ith  th e  c o n t r o l  showed t h a t  T /^o o f  th e  c h i ld r e n  
h ad  g a in e d  a t  l e a s t  one p o in t ,  w h ile  8?^  showed no g a in  and 22^  showed a  
s l i g h t  l o s s .  Goodenough concluded  th a t  i n  th e  m a jo r i ty  o f  c a se s  s p e c i f i c  
t r a i n i n g  does a f f e c t  th e  s c o re ,  b u t th e r e  was no ev idence  th a t  th e  k in d  o f  
a r t  t r a i n i n g  commonly g iv e n  i n  sch o o l would have any e f f e c t .
O th e rs  have t r i e d  th e  e f f e c t  o f  i n d i r e c t  te a c h in g  on th e  DAM s c o r e s .  
M ott ( 1945 ) in v e s t ig a t e d  th e  e f f e c t  o f  m uscular a c t i v i t y  i n  concep t fo rm a tio n .
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H ere th e  c h i ld r e n  were g iv e n  e x e rc is e s  em phasising  p a r t s  o f  th e  body,
’’T h is  i s  my h and , I  u sed  i t " .  Drawings made im m ed ia te ly  a f t e r  showed 
t h a t  th e  e x e rc is e d  p a r t  was more l i k e l y  to  be drawn and more a t t e n t i o n  was 
p a id  to  d e t a i l .
H a r r i s  (1950) in v e s t ig a te d  th e  e f f e c t  o f  rhy thm ic e x e r c is e s ,  n o t 
v e r b a l ly  em phasized , on th e  le n g th  o f  lim b s i n  th e  DAM draw ings o f  48 
boys and 56 g i r l s ,  aged  6 t o  7yrs.Ee found th a t  th e  draw ings made a f t e r  
e x e r c is e  d id  n o t d i f f e r  s i g n i f i c a n t l y  from draw ings made a f t e r  no e x e rc is e  
w ith  r e s p e c t  t o  mean le n g th  o f  lim b s , body, a n g le s  o f  lim bs o r  a c t io n ;  t h a t  
i n t r a  c h i ld  v a r ia n c e  was l e s s  th a n  i n t r a  g roup v a r ia n c e  showing a  c o n s is te n c y  
o f  d raw ing  from  each  c h i ld ;  and th a t  th e r e  was g r e a t e r  v a r i e ty  betw een 
in d iv id u a l  c h i ld r e n  th a n  th e r e  was betw een th e  g ro u p s .
The P la n  i s  a  c o g n i t iv e  t e s t  in v o lv in g  g e n e ra l  i n t e l l e c t u a l  a b i l i t y .  
L ik e  i n t e l l i g e n c e  t e s t s  i t  m ight be ex p ec ted  to  resp o n d  to  te a c h in g ,  b u t 
o n ly  w i th in  l i m i t s .  However, i n t e l l i g e n c e  t e s t s  a r e  composed o f  many t a s k s ,  
th e  P la n  o n ly  o n e . Two c r i t i c i s m s  can be made o f  th e  P la n  t e s t :
1 .  I t  i s  n o t a  c lo se d  t e s t ,  so  can  be and i s  ta u g h t i n  s c h o o ls .
2 .  I t  may be a f f e c t e d  by th e  te a c h in g  o f  r e l a t e d  s u b je c ts  such a s  s p e c ia l  
e x e r c is e s  i n  modern m athem atics, i n  th e  p rim ary  sch o o l and te c h n ic a l  
draw ing  i n  th e  secondary  s c h o o l.
So f a r  th e r e  have been  no in d ic a t io n s  t h a t  th e  d raw ings have been  
a f f e c t e d  i n  th e s e  w ays.
1 .  I f  p la n s  co u ld  be e f f i c i e n t l y  ta u g h t th e n  q u a n t i t a t iv e  and q u a la ta t iv e  
d i f f e r e n c e s  m ight have been  ex p ec ted  to  ap p e a r  i n  th e  s ta n d a r d iz a t io n  
sam p le .
a .  U nexp ec ted ly  h ig h  s c o re s  should  have ap p ea red  i n  some p la c e s  t h a t  
b re a k  th e  p a t t e r n  o f  g ra d u a lly  in c re a s in g  s c o re s  w ith  a g e . T h is  was 
n o t fo und .
b .  I f  p la n s  had any h o r iz o n ta l  f e a tu r e  c o r r e c t  th e n  a l l  i te m s , room s, 
d o o rs , windows and s t a i r s  m ight have been  ex p ec ted  to  be c o r r e c t .  T h is  
to o  was n o t found ex cep t i n  o ld e r  and more i n t e l l i g e n t  c h i ld r e n .
2 . I f  th e  te a c h in g  o f  modern m athem atics and te c h n ic a l  draw ing was g o in g  
to  have an  e f f e c t  on P la n  draw ing , th e n  i t  m ight have been  ex p ec ted  
t h a t  c h i ld r e n  i n  th e  p rim ary  sc h o o ls  fo llo w in g  th e  N u f f ie ld  m athm atics 
scheme would p roduce b e t t e r  P lan  draw ings th a n  th e  o th e r s  and t h a t  
boys d o in g  te c h n ic a l  draw ing in  th e  secondary  sc h o o l would produce 
c o r r e c t  p la n s .  N e ith e r  o f  th e s e  r e s u l t s  wgs se e n .
T h is  f in d in g  i s  c o n s is te n t  w ith  o th e rs  i n  th e  l i t e r a t u r e .  As 
th e  P la n  lo a d s  on s p a t i a l  a b i l i t y  (C h ap te r X ) ,th e  fo llo w in g  s tu d ie s  a r e  
r e l e v a n t ,  f o r  a l th o u g h  some s p e c ia l  t e s t s  a r e  u s e f u l  p r e d i c t < o f  su c c e s s
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i n  t e c h n ic a l  c o u rs e s  (S m ith , I 96O ), t r a i n in g  on th e  l a t t e r  does n o t a f f e c t  
th e  fo rm er (F au b ian  e t  a l ,  1942; C h u rc h i l l  e t  a l ,  1942; M yers, 1 9 5 7 ). One 
c r i t i c i s m  can  be made t h a t  th e s e  c o u rse s  were a l l  . o f  a s h o r t  d u ra t io n .
V/hen McFie ( 1961) t e s t e d  A fr ic a n  y o u th s  a f t e r  a  2 y e a r  te c h n ic a l  t r a i n in g ,  
he  found t h a t  t h e i r  s c o re s  on B lock D esign and Memory f o r  D esigns had  
im proved . However, t h e i r  u p b rin g in g  had  la c k e d  to y s  and c o n s tr u c t io n a l  
games o f  a  European c u l tu r e  and th e  improvement may i n  p a r t  have been  due 
to  a  g e n e ra l  f a c i l i t a t i o n  o f  developm ent p lu s  th e  e l im in a t io n  o f  m is ta k e s  
due to  e x t r i n s i c  f a c t o r s .
■ More p o s i t i v e ly  i n  th e  c a se  o f  th e  P la n  i t  may be s t a t e d  t h a t  n o t 
o n ly  was th e r e  no q u a l i t a t i v e  o r  q u a n t i t a t iv e  ev id en ce  o f  th e  e f f e c t s  o f  
te a c h in g ,  b u t  th e  c h a r a c t e r i s t i c s  o f  th e  s ta n d a rd iz a t io n  sam ple and o th e r s  
su g g e s te d  t h a t  th e  a b i l i t y  r e f l e c t e d  m ain ly  m a tu ra tio n  and in t e l l i g e n c e .
( a )  A verage s c o re s  i n  o th e r  norm al sam ples w ere th e  same a s  i n  th e  
s t a n d a r d iz a t io n  sam ple.
(b )  I n t e l l i g e n c e  alw ays a f f e c te d  th e  r e s u l t s .  Grammar sch o o l s c o re s  were 
h ig h e r  th a n  th o s e  i n  secondary  modern s c h o o ls , i n  th e  s ta n d a r d iz a t io n  
sam ple and when c o r r e l a t i o n  c o e f f i c i e n t s  were found betw een th e  P la n  
and i n t e l l i g e n c e  s c o re s  i n  subseq u en t sam ples, th e y  ten d ed  to  be  
ab o u t *5 .
( c )  A verage s c o re s  fo r  g i r l s  were alw ays low er th a n  f o r  b o y s , showing a  
c o n s i s te n t  sex  d if f e re n c e ,  w hich i s  o f te n  found i n  s p a t i a l  t a s k s .
A l l  th e s e  o b s e rv a tio n s  su g g e s te d  th a t  th e  P lan  was t e s t i n g  c o n c e p ts  
t h a t  owed more to  m a tu ra tio n  th a n  exposure  to  te a c h in g .  As however, i t  
i s  o n ly  a  one t a s k  t e s t ,  i t  i s  im p o rta n t th a t  s u s c e p t i b i l i t y  to
te a c h in g  sh o u ld  be r ig o ^ ro u s ly  t e s t e d .
THEORETICAL BACKGROUND TO THE EXPERIMENTAL DESIGN
The aim  o f  t h i s  experim en t i s  to  te a c h  th e  draw ing o f  a  P la n  a s  
e f f i c i e n t l y  a s  p o s s ib le ,  so  t h a t  th e  p o s s i b i l i t i e s  o f  th e  c h i ld r e n  le a r n in g  
a r e  m axim ised. I t  sh o u ld , i f  p o s s ib le  be b e t t e r  th a n  any te a c h in g  l i k e l y  
t o  b e  e n c o u n te re d  i n  th e  norm al p ro c e ss  o f  s c h o o lin g .
F o r t h a t  re a s o n  i t  i s  n e c e ssa ry  to  c o n s id e r  f i r s t  o f  a l l  w hat i s  
t o  be ta u g h t ,  f o r  t h a t  w i l l  de te rm in e  when and how i t  i s  b e s t  ta u g h t and 
w hat th e  most e f f i c i e n t  m easure would b e .
1 .  V/hat i s  to  be ta u g h t .
One ty p e  o f  m a te r ia l  to  be ta u g h t i s  b e s t  le a rn e d  th ro u g h  a n  
a s s o c ia t io n  ty p e  m ethod, i n  w hich law s o f  s im ple S-R le a r n in g  p la y  an  
im p o rta n t r o l e .  The l e s s  meaning th e  c o n te n t h a s  and th e  more a r b i t r a r y  
th e  a s s o c ia t io n s  a r e ,  th e  g r e a t e r  i s  th e  e f f ic ie n c y  o f  th e  law s e s ta b l i s h e d  
i n  S-R l e a r n in g .
161
The o th e r  main ty p e  o f  le a r n in g  in v o lv e s  r e s t r u c t u r in g  o f  co n ce p ts  
t h a t  ta k e s  p la c e  th ro u g h  i n s i g h t .  T h is  does n o t respond  to  th e  s im p le  S-R 
law s o f  l e a r n in g ,  b u t  needs an  e x p e rim en ta l s i t u a t i o n  i n  w hich r e s t r u c t u r in g  
o f  th e  c o n c e p ts  i s  f a c i l i t a te d ©
A ll  ev id en ce  so f a r  s u g g e s ts  t h a t  le a rn in g  to  draw a  p la n  o f  a  house 
in v o lv e s  th e  l a t t e r ,  f o r  when a  c h i ld  changes from draw ing a  v e r t i c a l  to  }
a  h o r i z o n ta l  p la n ,  i t  i s  n o t j u s t  a  new a r r a y  o f  l i n e s  on th e  p a p e r , b u t  '
in v o lv e s  a  new way o f  v iew ing th e  env ironm ent.
The work w hich h a s  a lre a d y  been  shown t o  be r e le v a n t  to  t h i s  i s  th a t  
o f  P ia g e t .  An a s s o c ia t io n  betw een th e  co n ce p ts  o f  v e r t i c a l i t y  and 
h o r i z o n t a l i t y  h a s  a l r e a d y  been  d em o n stra ted  i n  C h ap te r V. I f  t h i s  i s  
c o r r e c t ,  p la n  d raw ing , w hich b e g in s  i n  th e  av e rag e  c h i ld  a t  th e  age o f  8 j
y e a r s ,  may be c la s s e d  a s  an  i n f r a  lo g i c a l  g ro u p in g , which b e lo n g s  i n  th e  
c o n c re te  o p e r a t io n a l  s ta g e .  U sing h i s  te rm s , i t  would seem t h a t  th e  change - ;
from  v e r t i c a l  t o  h o r iz o n ta l  r e p r e s e n ta t io n  shows t h a t  b io lo g ic a l  a d a p ta t io n  
h a s  ta k e n  p la c e ,  w ith  th e  a c c e n t on accommodation r a th e r  th a n  a s s im i la t io n ,  î
r e s u l t i n g  i n  a  new c o g n i t iv e  i n t e g r a t i o n ,  i n  which e q u ilib r iu m  i s  a t t a in e d  
th ro u g h  d e c e n t r a t io n  o f  th e  p e r c e p t .  I n  t h i s  new in t e r n a l i s e d  sy stem , |
r e p r e s e n ta t io n  o f  an  i n f i n i t e  number o f  a c t io n s  can  ta k e  p la c e  i n t e r n a l l y  
w ith o u t any  change i n  th e  e x te r n a l  w o rld . J
I t  t h e r e f o r e  seems t h a t  what i s  to  be l e a m t  i s  t h a t  th e  c o n s e rv a tio n  ' 
o f  a l l  p o s s ib le  v ie w p o in ts  can  on ly  be ach iev ed , i f  th e  space  i s  j
r e p r e s e n te d  h o r iz o n ta l l y  v ia  a  c o -o rd in a tin g  g r id  o f  v e r t i c a l  and h o r iz o n ta l  
p la n e s .  I n  t h i s  way c o n s e rv a tio n  i s  ach iev ed  b ecau se  a l l  v ie w p o in ts  a r e  
r e v e r s i b l e  and th e  law  o f  a s s o c ia t io n  i s  a ls o  s a t i s f i e d  i n  t h a t  a l l  sequences 
o f  movements a r e  p o s s ib le  |
2 .  How i t  sh o u ld  be ta u g h t . |
•  I
S in ce  P la n  draw ing p ro b ab ly  in v o lv e s  co n cep t fo rm a tio n  r a th e r  th a n  ;
■ '  , I
S-R ty p e  o f  le a r n in g ,  th e  t r a i n in g  w i l l  need to  f a c i l i t a t e  i n s i g h t .  |
As th e  s u c c e s s f u l  accom plishm ent i s  a s s o c ia te d  w ith  o th e r  c o n c e p ts  , j
w hich m ight seem to  be more fundam en ta l, such a s  v e r t i c a l i t y  and h o r i z o n t a l i t y ,  
i t  m ight be ex p ec ted  t h a t  most improvement m ight o ccu r i f  th e s e  a r e  ta u g h t 
r a t h e r  th a n  th e  t a s k  i t s e l f .  However, th e  a s s o c ia t io n  i s  n o t so  s tro n g  a s  
to  in d i c a te  t h a t  i t  i s  a  n e c e ssa ry  c o n d i t io n  o f  le a r n in g .  I t  i s  
found i n  te a c h in g  th a t  most im provem ents and s k i l l  u s u a l ly  come i n  te a c h in g  
th e  s k i l l  i t s e l f ,  r a t h e r  th a n  from te a c h in g  supp o sed ly  more fundam ental 
s k i l l s .  T h is  s u g g e s ts  t h a t  p a r t i c u l a r l y  a s  th e  e f f e c t s  o f  te a c h in g  p la n  
d raw ing  have n o t been  e x p lo re d  a t  a l l ,  a d i r e c t  te a c h in g  approach  sh o u ld  
b e  used  a t  t h i s  s ta g e ;  t h a t  i s  p la n  draw ing i t s e l f  shou ld  be th e  c o n te n t  
o f  th e  te a c h in g .
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T h is  d e c i s io n  was r e in f o r c e d  by B ra in e rd  and A l le n 's  rev iew  o f  
t r a i n i n g  e x p e rim en ts  i n  1971a. They concluded  t h a t  t r a i n in g  i n  co n ce p ts  
a t  P ia g e ts  c o n c re te  o p e r a t io n a l  s ta g e  was n o t t r a n s f e r a b l e ,  hence th e  
p re se n c e  o f  th e  d e c a la g e s ,  b u t t h a t  t r a i n in g  a t  th e  fo rm al o p e ra t io n a l  s ta g e  
w as. They a t t r i b u t e d  t h i s  to  th e  f in d in g  th a t  c o n s e rv a t io n  a t  th e  c o n c re te  
o p e r a t io n a l  s ta g e  was a c h ie v e d  th ro u g h  in v e rs io n  o r  n e g a t io n ,o r  r e c i p r o c i t y ;  
w h e reasr  a t  th e  fo rm al o p e r a t io n a l  s ta g e  i t  co u ld  b e  ach iev ed  by t h e i r  j o i n t  
a c t i o n .  They t e s t e d  o u t t h i s  h y p o th e s is  by d em o n stra tin g  th e  g e n e r a l i s a t io n  
o f  d e n s i ty  c o n s e rv a t io n  t o  l i q u id  and s o l id  volume c o n s e rv a t io n .;  ( 1971b).
J u s t  how much t r a i n i n g  i n  c o n se rv a tio n  a t  th e  c o n c re te  o p e ra t io n a l  
s ta g e  i s  p o s s ib le ,  may be d e b a ta b le .  P ia g e t  h im s e lf  was most i n t e r e s t e d  i n  
mapping o u t th e  w hole ran g e  o f  c o g n it iv e  developm ent and th e  h y p o th e t ic a l  
s t r u c t u r e s  in v o lv e d  i n  change, and h as  n o t h im s e lf  s tu d ie d  how th e  
a c q u i s i t i o n  o f  s k i l l s  co u ld  be a f f e c te d  by te a c h in g .
I n  V e rn o n 's  te rm s , P ia g e t  e x p la in s  a c q u i s i t i o n  o f  in t e l l ig e n c e  B by 
th e  i n t e r a c t i o n  o f  in n a te  a b i l i t y  w ith  la rg e  q u a n t i t i e s  o f  g e n e ra l is e d  
e x p e r ie n c e , w hich f a c i l i t a t e  th e  c o g n it iv e  o p e ra t io n s ,  such  a s  r e v e r s i b i l i t y .  
O th e r w ork ers  how ever, t r i e d  to  te a c h  th e  c o n s e rv a tio n  o f  su b s tan ce  and 
w eig h t (S m edslund ,1961) ,  number (W ohlw ill and Lowe, 1962) ,  d is c o n tin u o u s  
q u a n t i t i e s  (Feigenbaum  and Sulkih.,;.r 1964) volume ( B a l l  and C am pbell, 1 9 70 ). 
A l l  u sed  k in d e rg a r te n  c h i ld r e n  a t  th e  p r e -o p e ra t io n a l  s ta g e  and ta u g h t 
th e  e x p e r im e n ta l g roup  i n  a  v a r i e ty  o f  non v e rb a l  ways u s in g  a  c o n t ro l  
g roup  f o r  co m parison . I n  most c a se s  th e  e x p e rim en ta l group im proved, b u t 
so  d id  th e  c o n t r o l  g roup , w h ile  i n  a few c a se s  th e  e x p e rim e n ta l g roups ' 
s c o re s  w ere low er th a n  th o s e  o f  th e  c o n t ro l  g ro u p . From a  rev iew  o f  
th e  w ork, up to  I 963 F l a v e l l  concluded  th a t  th e s e  kinds o f . co n cep ts  were n o t 
t r a i n a b l e .
The in c r e a s e  i n  th e  s c o re s  o f  th e  c o n tro l  g roup  rem a in s  to  be 
e x p la in e d .  I t  can  be  c la s s e d  a s  a p r a c t ic e  e f f e c t ,  w hich i s  commonly found 
i n  a l l  le a r n in g  t a s k s ,  b u t t h i s  does n o t c l a r i f y  whether, i t  i s  more due to  
th e  i n t e r a c t i o n  o f  t e s t  and in t e l l i g e n c e ,  i . e .  i n t e l l i g e n c e  C o r  w hether i t  
r e f l e c t s  an  i n t e r a c t i o n  a t  th e  l e v e l  o f  i n t e l l i g e n c e  B, s u g g e s tin g  a  more 
fu n d am en ta l c o n c e p tu a l change .
These e x p e rim en ts  a r e  th e re fo re  o f  l im i te d  u se  i n  p ro v id in g  an  
in d i c a t i o n  a s  to  how in s ig h t  in to  th e s e  co n cep ts  can  be ta u g h t .  I t  i s  w orth  
n o t in g  how ever, t h a t  th e  s u c c e s s fu l  te a c h in g  methods employed p r a c t i c a l  
exam ples o f  how addMon and s u b t r a c t io n  o f  su b s ta n c e s  changed th e  quan tity©  
These ty p e s  o f  exam ples, w hich had been, d e riv e d  from  c h i ld r e n 's  e x p la n a tio n s ,  
who a l re a d y  had ach iev ed  th e  concep t o f  c o n s e rv a tio n , were found to  be 
more e f f e c t iv e  th a n  exam ples b ased  on a d u l t s '  e x p la n a tio n s .  T h is  su g g es ted  
t h a t  when d e v is in g  a  method o f  te a c h in g  p la n  draw ing , i t .  would be u s e f u l  to
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lo o k  a t  e x p la n a tio n s  g iv e n  by c h i ld r e n  who were d o ing  i t  c o r r e c t ly .  V/hen 
t h i s  was done many o f  th e  e x p la n a tio n s  w ere found to  be id io s y n c r a t ic  and 
in v o lv e d  t a lk in g  abouty/ what was f o r  them p o s s ib ly  th e  most em o tio n a lly  
s i g n i f i c a n t  p a r t s  o f  th e  h o u se . I n d ic a t io n s  o f  th e  c o g n i t iv e  p ro ced u re  w ere 
s p a r s e .  A ll  o f  them a tte m p te d  to  v i s u a l i s e  th e  h o u se , b u t  i n  many 
d i f f e r e n t  ways; many im agined  th em se lv es  go ing  from  room to  room in s id e  
th e  h o u se , a  few t r i e d  to  v i s u a l i s e  th e  o u ts id e  o f  th e  house a s  w e l l ,  some 
th o u g h t o f  th e m se lv es  lo o k in g  down from th e  to p ,  one th o u g h t o f  th e  
fo u n d a tio n s  a s  i t  was b e in g  b u i l t ,  many o f  them w ere p a r t i c u l a r l y  w o rr ie d  
ab o u t th e  s t a i r s .  *
As a  r e s u l t  o f  t h i s  in fo rm a tio n , i t  was d ec id ed  to  te a c h  p la n  
d raw ing  by u s in g  a  model o f  a  h o u se . T h is  would have th e  advan tage  o f  
b e in g :
1 . P re s e n t  t o  t h e i r  v iew , so  t h a t  memory was n o t in v o lv e d .
2 .  S im p le r th a n  any h o u se .
3 .  A u n ifo rm  e x p e rie n c e  f o r  a l l  th e  c l a s s ,  p r e s e n t in g  th e  same problem  to  a l l
4 .  A ble to  be v iew ed from  a l l  a n g le s  b e h a v io u ra b ly , n o t j u s t  im a g in a t iv e ly ,  |
' - I
so  e l im in a t in g  d i f f e r e n c e s  i n  th e  c l a r i t y  o f  v i s u a l  im a g in a tio n .
3 .  A ble to  be d em o n stra ted  by th e  te a c h e r  draw ing a  p la n  o f  th e  model i n  I
f u l l  v iew  o f  th e  c l a s s .  I
6 .  A f u l l  d is c u s s io n  o f  any query  and a s  much v e r b a l  e x p la n a tio n  a s
p o s s ib le .
T h is  c o n t r a s t s  w ith  th e  u s u a l  method fo llo w ed  i n  s c h o o l, i n  w hich 
th e  te a c h e r  f i r s t  shows th e  c l a s s  how to  draw a  p la n  o f  a d esk , fo llo w ed  
by  a p la n  o f  th e  c la ss ro o m , th e  sch o o l and o f te n  a  h o u se . The te a c h e r
d e m o n s tra te s  th e  p la n s  on th e  b la c k b o a rd . T here i s  u s u a l ly  no check to
se e  i f  th e  c h i ld r e n  know what a s p e c t o f  th e  o b je c t  th e y  a r e  draw ing , i t  
b e in g  assumed t h a t  th e y  r e a l i z e  th e y  a re  ta k in g  a  v ie w p o in t from above.
3 .  V/hat ty p e  o f  m easure .
I n  th e s e  i n f r a  l o g i c a l  ta s k s  o f  P ia g e t  r e l a t e d  to  o b je c ts ,  i t  i s  
a lw ays p o s s ib le  t o  t e s t  a  c h i l d 's  c o n s e rv a tio n  b e h a v io u ra l ly ,  a s  w e ll a s  
v e r b a l ly .  I n  a l l  s tu d ie s  t h a t  have used  b o th  m ethods, i t  h a s  been  found 
t h a t  th e r e  a r e  more c o r r e c t  b e h a v io u ra l re sp o n s e s  th a n  th e r e  a r e  a c c e p ta b le  
v e r b a l  e x p la n a tio n s  o r  j u s t i f i c a t i o n s  (W ohlw ill and  Lowe, 1962; G oldschm id, 
1967 ; G oldschm id and B e n t le r ,  I 968 ; R othenberg , 1969)#
T h is  was a l s o  found i n  th e  Woodside s tu d y  (C h ap te r V I I ) .  C h ild re n , 
who c o u ld  draw a p la n  h o r iz o n ta l l y ,  co u ld  n o t n e c e s s a r i ly  p ic k  o u t th e  b e s t  
p la n  from th r e e ,  when some were v e r t i c a l ,  o r i f  th e y  c o u ld , th e y  o f te n  
gave i r r e l e v a n t  r e a s o n s .  They a l s o  o f te n  cou ld  n o t e x p la in  th e  d i f f e r e n c e  
i n  v ie w p o in t betw een a p la n  and a  p ic tu r e .
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I t  was th e r e f o r e  d ec id ed  th a t  when m easuring  th e  re s p o n s e s , a 
b e h a v io u ra l  method sh o u ld  be u sed , because  i t  would r e v e a l  th e  maximum 
change* The u s u a l  s c o r in g  system  was th e re fo re  em ployed.
4 .  V/hen i t  sh o u ld  be ta u g h t.
When s tu d y in g  th e  e f f e c t s  o f  te a c h in g , i t  i s  e s s e n t i a l  t h a t  th e  
co n cep t to  be  t e s t e d  sh o u ld  be ta u g h t to  th e  c o r r e c t  age g ro u p . I f  th e  
c h i ld r e n  a r e  to o  young, l i t t l e  o r  no le a r n in g  w i l l  ta k e  p la c e ;  i f  th e  
c h i ld r e n  a re  to p  o ld ,  no m easurab le  improvement w i l l  show, b ecause  th e y  
a l r e a d y  know how to  s o lv e  th e  problem . So f o r  a l l  o th e r  s tu d ie s  i n  th e  
acq u irem en t o f  c o n s e rv a t io n  o f  a  concep t have e i t h e r  chosen c h i ld re n  
w i th in  th e  age g roup  when c o n s e rv a t io n  i s  p o s s ib le  o r  a t  a  low er s ta g e  
(Sm edslund, 196I ;  W ohlw ill and Lowe, 1962; Feigenbaum and S u lk in , 1964 ). 
O fte n  th e  u p p er age  l i m i t  o f  th e  sample h a s  been  when 50$^  o f  th e  c h i ld r e n  
have  th e  co n cep t w ith o u t te a c h in g .
From th e  s ta n d a r d iz a t io n  sam ples th e  g r e a t  change i n  draw ing a  
p la n  h o r iz o n t a l l y  comes betw een th e  ages o f  7y 6m, 8y 6m and 9y 6m, when 
c h i ld r e n  d raw ing  p la n s  h o r iz o n ta l l y  in c re a s e  from  14^ to  8^% and 82$é 
r e s p e c t iv e l y .  T h is  a l s o  c o in c id e s  w ith  an  in c re a s e  i n  c h i ld r e n  h av in g  th e  
co n cep t o f  h o r i z o n t a l i t y  and v e r t i c a l i t y  a c c o rd in g  to  B eard Cl964.)
Such f in d in g s  su g g e s t t h a t  th e  o p tim a l tim e  fo r  te a c h in g , which 
sh o u ld  show th e  g r e a t e s t  im provem ent, m ight come betw een th e  ag es  o f  
7r  6m and 9y 6m. As th e  g i r l s  a re  abou t one y e a r  beh ind  th e  b oys, i t  i s  
p o s s ib le  t h a t  th e  o p tim a l y e a r  f o r  boys m ight be 7y Om to  7y  11m and f o r  
g i r l s  8y Om to  8y  11m.
SUIWIARY
When exam in ing  what i s  to  be ta u g h t ,  how and when i t  shou ld  be 
ta u g h t  and how th e  e f f e c t s  o f  te a c h in g  sho u ld  be m easured, th e  fo llo w in g  
c o n c lu s io n s  w ere drawn:
1 . The ta sk , in v o lv e d  in s ig h t  n o t j u s t  S-R a s s o c ia t io n  le a r n in g .
2 . I n  V e rn o n 's  te rm s , i t  in v o lv ed  in t e n t i o n a l  m a n ip u la tio n  o f th e
en v iro n m en t, w hich sh o u ld  r e s u l t  i n  a change i n  i n t e l l ig e n c e  B. 
However,a c o n t r o l  group i s  e s s e n t i a l  f o r  th e r e  a r e  in d ic a t io n s  t h a t  
p r a c t i c e  a lo n e  can  produce a change i n  s c o re s ,  w hich m ight in d ic a te  
o n ly  a  change i n  i n t e l l i g e n c e  C. .
3 .  T here was n o t enough ev idence abou t th e  e x a c t n a tu re  o f  th e  s k i l l  t o  
w a rra n t te a c h in g  supposed com ponents, th e r e f o r e  th e  s k i l l  i t s e l f  
sh o u ld  be t a u g h t .  M oreover B ra in e rd 's  rev iew  su g g e s ts  t h a t  th e r e  may 
be  no t r a n s f e r  o f  t r a i n in g  from one ty p e  o f  c o n s e rv a t io n  to  a n o th e r  
a t  th e  c o n c re te  o p e r a t io n a l  s ta g e .
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4 . C o n v e rsa tio n s  w ith  c h i ld r e n  on p la n  draw ing ab o u t d i f f i c u l t i e s  i n  
v i s u a l i z i n g  t h e i r  homes from a l l  a n g le s  su g g e s te d  t h a t  draw ing a  
p la n  o f  a  model m ight be a  u s e f u l  te a c h in g  a i d .
5 .  Use th e  s c o r in g  system  o f  a  p la n  a s  a  m easure , b ecau se  i t  r e f l e c t s  
a  b e h a v io u ra l  re s p o n s e . T h is  i s  e a s i e r  f o r  c h i ld r e n  th a n  a  v e rb a l  
re sp o n se  and  th e r e f o r e  more l i k e l y  to  show changes w ith  te a c h in g .
6 .  B oth P ia g e t ia n  s tu d ie s  and th e  s ta n d a r d i s a t io n  sam ple in d ic a te  t h a t  
c h i ld r e n  betw een  th e  ag es  o f  7y Om and 9y  11m would show th e  g r e a t e s t  
im provem ent w ith  te a c h in g  w ith  th e  p ro v is o  t h a t  i t  m ight d i f f e r  f o r  
b oys from  g i r l s *
By u s in g  th e s e  c r i t e r i a  i t  i s  hoped to  m axim ise th e  e f f e c t  o f  
te a c h in g ,  such  t h a t  i t  would produce a s  g r e a t  o r  g r e a t e r  change th a n  any 
te a c h in g  c h i ld r e n  a r e  l i k e l y  to  ex p e rien ce  i n  s c h o o l.
SAMPLE
W oodside P rim ary  sc h o o l i n  B uckingham shire was used  f o r  t h i s  s tu d y , 
b eca u se  th e  c h i ld r e n  showed a  norm al d i s t r i b u t i o n  o f  in t e l l ig e n c e  i n  th e  
11+ s e l e c t i o n  t e s t s  and o th e r  work a lre a d y  done showed th a t  t h e i r  s c o re s  
on d raw ing  a  p la n  co rresp o n d ed  to  th e  s ta n d a r d iz a t io n  sam ple.
C h ild re n  i n  th e  f i r s t  y e a r  were chosen  b ecau se  th e y  had no 
e x p e rie n c e  o f  p la n  draw ing i n  s c h o o l. They were a t  th e  low er end o f  th e  
age ra n g e  7 r  Cm to  9y 11m, when i t  was c o n s id e re d  t h a t  te a c h in g  m ight 
r e s u l t  i n  an  optimum change .
METHOD
E x p e rim e n ta l D esign
The c h i ld r e n  w ere d iv id e d  in to  an  ex p e rim e n ta l and c o n t ro l  g ro u p . 
B oth w ere to  be t e s t e d ,  th e n  one ta u g h t,  b o th  t e s t e d  im m ediate ly  a f t e r  
te a c h in g  and a g a in  a f t e r  an  8 week i n t e r v a l .
As th e  f i r s t  y e a r  was d iv id e d  in to  two c l a s s e s  on th e  b a s i s  o f  th e  
a l p h a b e t i c a l  o rd e r  o f  t h e i r  names, i t  was th o u g h t t h a t  th e y  might be eq u a l 
i n  age and a b i l i t y .  One was d e s ig n a te d  th e  c o n t r o l  and one th e  e x p e rim e n ta l 
g ro u p .
Only c h i ld r e n  who were th e r e  on a l l  t e s t i n g  o c c a s io n s  and l iv e d  
i n  h o u ses  w ere in c lu d e d  i n  th e  ach iev ed  sample* The lo s s e s  due to  l i v in g  
i n  f l a t s  and ab sen ce s  a re  shown i n  T able 9*1#
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SEX
BOYS
GIRLS
TABLE 9.1.
COMPOSITION OF DESIGN SAMPLE
CONTROL
DESIGN SAMPLE LOSS FLAT ABSENT
EXAMPLE
DESIGN SAMPLE LOSS FLAT ABSENT
16
26
20
26
T here a r e  r a t h e r  more g i r l s  i n  b o th  g ro u p s , which d id  n o t m a tte r  
b eca u se  th e  r e s u l t s  had  to  be t r e a te d  s e p a r a te ly .  The av erag e  ag es  o f  b o th  
g roups w ere ab o u t th e  same^ (T ab le  9 * 2 ).
TABLE 9 .2
COMPOSITION OF ACHIEVED SAMPLE: AGE AND SEX
CONTROL EXPERIlffiNTAL
SEX N MEAN AGE N MEAN AGE
BOYS 10 7y 10.4m 13 7y 10 . 8m
GIRLS 18 • 7y 8 . 3m . 21 7y 11 . 2m
The sequence  o f  t e s t i n g  and r e t e s t i n g  was a s  fo llo w s  :
1 .  T e s t in g  b o th  g ro u p s , F r id a y  4 th  March, 9-00  a .m . -  12 .00  noon.
2 . Teach e x p e r im e n ta l g roup , Tuesday 9*00 a .m . -  12 .00 noon.
3 .  T e s t b o th  g roups Tuesday, 1 .30  p.m . -  3*30 p.m .
4 .  T e s t b o th  g roups F r id a y  13 th  May,
TEACHING
The c h i ld r e n  i n  t h i s  sch o o l were u s u a l ly  ta u g h t i n  sm all g ro u p s, 
b u t  a lth o u g h  t h i s  would have been  p o s s ib ly  th e  b e s t  method, i t  would have 
had  to  be s p re a d  o u t % o v e r to o  lo n g  a  p e r io d , so  would have b een  d i f f i c u l t  to  
c o n t r o l  and in c o n v e n ie n t f o r  th e  c l a s s .
A c l a s s  method o f  te a c h in g  was th e r e f o r e  u se d , fo llow ed  by in d iv id u a l  
te a c h in g .
1 .
2.
The t a s k  was g iv e n  and c h i ld r e n  were in v i te d  to  e x p la in  how i t  co u ld  
be  d o n e . Some came o u t and drew diagram s on th e  b la c k b o a rd .
A model o f  a  house was th e n  produced , from  w hich i t  was p o s s ib le  to  
remove th e  to p  f l o o r .  The in s id e s  o f  two rooms and h a l l  w ith  s t a i r c a s e  
w ere th e n  shown, ( F ig s .9*1 und 9 *2 )
— K
HD
m
m
0 H
F ig .  9 .1  Model o f  house. F ig . 9 .2  U p s ta ir s  o f  house rem oved.
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I t  was th e n  d em o n stra ted  how i t  would be  p o s s ib le  to  draw a  p la n  
o f  th e  model by p la c in g  i t  w ith  th e  'f lo o r *  o f  th e  model a g a in s t  th e  b la ck b o a rd  
and draw ing  a  l i n e  round  th e  p e r im e te r .  The p o s i t io n  o f  o th e r  w a l l s ,  s t a i r s ,  
d o o rs  and windows were th e n  added . The d i f f e r e n t  p a r t s  were la b e l le d  and 
d is c u s s e d  w ith  th e  c l a s s .
3 .  Each c h i ld  th e n  made h i s  own model o f  th e  ground f lo o r  o f  a two roomed 
house made o u t o f  a shoe-box  w ith  th e  h e lp  o f  th e  te a c h e r ,  a s s i s t a n t  
te a c h e r  and t e s t e r ,  b e in g  g iv en  in d iv id u a l ly ,
4 .  When th e  model was com pleted , th e  c h i ld r e n  p la c e d  i t  on t h e i r  draw ing 
p a p e rs ,  drew round  th e  b ase  and added o th e r  f e a tu r e s  and l a b e l s .  The 
t o t a l  tim e  ta k e n ,  in c lu d in g  a 13 m inute b reak  i n  th e  m iddle o f  th e  
m orn ing , was 2 h o u rs .
3* The c h i ld r e n  w ere th e n  asked  to  draw a  p la n  o f  t h e i r  own ho u se .
RESULTS
As th e  numbers i n  th e  boy;^ g roups were s m a ll ,  th e  d if f e r e n c e  
betw een  th e  c o n t r o l  and e x p e rim e n ta l g roups were f i r s t  a s s e s se d  by p u t t in g  
to g e th e r  th e  boys and g i r l s  s c o r e s .  The means and s ta n d a rd  d e v ia t io n s  a re  
shown i n  T ab le  9 .3
. TABLE 9 .3
DIFFERENCES BETWEEN IfSAN SCORES OF CONTROL AND EXPERIMENTAL GROUPS
CONTROL EXPERIMENTAL .■
N = 28 N = 34
TEST MEAN S.D MEAN S.D t P
1 7*464 6 .9 7 7 7*203 5*840 0 .259 NS
2 - - 10.323 8 .397 -
3 10 .892 8 .020 11.332 8.609  0 .460 NS
T here  was no s ig n i f i c a n t  d if f e r e n c e  betw een th e  i n i t i a l  mean s c o re s  
o f  th e  two g ro u p s , in d i c a t in g  th a t  th e  assum ption  th a t  th e re  would be no 
d i f f e r e n c e  i n  a b i l i t y  i n  p la n  draw ing betw een th e  two c la s s e s  was c o r r e c t .
I t  had  n o t b een  p o s s ib le  to  t e s t  th e  c o n t ro l  group when th e  
e x p e r im e n ta l g roup  w ere t e s t e d  fo r  th e  second tim e im m ediate ly  a f t e r  
te a c h in g ,  so  t h a t  o n ly  th e  s c o re s  o f  th e  t h i r d  t e s t i n g ,  two months l a t e r ,  
can  be com pared. T hese show no s t a t i s t i c a l  d i f f e r e n c e  betw een ex p e rim en ta l 
and c o n t r o l  g ro u p s , s u g g e s tin g  th a t  te a c h in g  had no e f f e c t .
However, th e  e x p e rim e n ta l group showed some in c re a s e  and in s p e c t io n  
showed t h a t  i t  was c h i e f ly  due to  th e  improvement i n  a  few in d iv id u a l  g i r l s '  
s c o r e s .  A p ro d u c t moment c o r r e l a t i o n  betw een s c o re s  on t e s t  1 and t e s t  3 was 
th e r e f o r e  c a l c u la te d  on boys and g i r l s  s e p a ra te ly  (T ab le  9*4)
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TABLE 9 .4
CORRELATIONS BETWEEN TEST AND RETEST SCORES
TESTS
1
2
3
CONTROL GROUP 
BOYS 
1 2 3
.851
. EXPERIMENTAL GROUP 
BOYS
TESTS 1 2 3
73
GIRLS
.972
.271
.140  .771  
GIRLS
.974
.979
A ll  th e  bo y ^  t e s t  s c o re s  w ere s t a t i s t i c a l l y  s ig n i f i c a n t l y  c o r r e la te d  
and  te a c h in g  h a s  made l i t t l e ,  i f  an y , d i f f e r e n c e  t o  th e  o rd e r  o f  t h e i r  
a b i l i t y .  I t  h a s ,  how ever, made a g r e a t  d i f f e r e n c e  to  th e  g i r l s '  s c o re s ,  
and once th e  change to o k  p la c e  i t  seems to  have b een  m a in ta in e d .
D if fe re n c e s  betw een th e  c o n t ro l  and e x p e rim en ta l means i n  th e  boys 
and g i r l s  g roups s e p a r a te ly  were th e n  exam ined, b u t a g a in  no s ig n i f i c a n t  
d i f f e r e n c e s  w ere found (T ab le  9*3)
TABLE 9 .3
DIFFERENCES BETWEEN MEANS OF BOYS AND GIRLS SEPARATELY
CONTROL EXPERIMENTAL
BOYS N = 10 N = 13
TEST MEAN S.D MEAN S.D ' t ' P
1 9 .6 0 6 .4 4 9 .69 8 ,36 .09 NS
2 - - 12.30 10 .18 - -
3 12 .30 7 .9 3 11 .15 9 .3 2 1 .3 5 NS
GIRLS N = 18 N = 21
1 6 .2 8 6 .9 8 5 .6 7 2 .4 0 0.61 NS
2 — - 9 .09 6 .7 9 - -
3 10 .00 7 .9 2 11.48 8 .1 3 1.48 NS
Nor was any s t a t i s t i c a l l y  s ig n i f i c a n t  d if f e r e n c e  found when th e  
mean d i f f e r e n c e s  betw een 1s t  and 3rd  t e s t i n g  was found i n  boys and g i r l s  
s e p a r a te ly  (T ab le  9*6)
TABLE 9 .6
MEAN DIFFERENCE BETWEEN TEST 1 and 3
CONTROL EXPERIMENTAL
N M N M t  P
BOYS 10 2 .9 0  13 1wi46 1»01 NS
GIRLS 18 3 .7 2  21 3 .7 2  0 .8 8  NS
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The g i r l s  e x p e rim en ta l group had im proved more th a n  th e  boys, 
b u t  was n o t s i g n i f i c a n t l y  d i f f e r e n t  from th e  c o n t ro l  group because t h a t  
had  im proved to o .
DISCUSSION
These f in d in g s  su p p o rte d  th e  n u l l  h y p o th e s is  th a t  th e re  was no 
d i f f e r e n c e  i n  b o y s 's c o re s  betw een th e  ex p e rim en ta l and c o n t ro l  g ro u p s, 
w hich would seem to  in d i c a te  t h a t  te a c h in g  had no e f f e c t  on t h e i r  a b i l i t y  
to  draw p la n s .
However, th e  same canno t be  s a id  f o r  th e  g i r l s .  L ike th e  boys 
th e r e  was no s t a t i s t i c a l l y  s ig n i f i c a n t  d if f e r e n c e  betw een th e  ex p e rim en ta l 
and  c o n t r o l  g ro u p s , b u t th e  mean s c o re s  o f  b o th  had im proved on th e  3 rd  
t e s t .  O n e - th ird  o f  th e  g i r l s  showed la r g e  d i f f e r e n c e s ,  a lth o u g h  th e  o th e rs  
h a rd ly  changed . T h is  in d ic a te d  t h a t  some g i r l s  co u ld  make u se  o f  a 
f a c i l i t a t i n g  e x p e rie n c e  and i t  d id  no t need to  be  te a c h in g , exposure to  
p r a c t i c e  v;as s u f f i c i e n t  i n  a few c a s e s .
F o r tu n a te ly  i t  i s  n o t v e ry  p ro b ab le  th a t  th e y  would ev er have 
q u i t e  such  an  in te n s iv e  le s s o n  a s  th e  ex p e rim en ta l g roup had t h i s  tim e and 
a l s o  n o th in g  i s  known o f  th e  lo n g  term  e f f e c t s  o f th e  te a c h in g .  I t  i s  
n o t know i f  t h i s  im provem ent w i l l  be r e ta in e d  i n d e f i n i t e l y  and i f  so  would 
i t  be cu m u la tiv e  o r  would th o se  w ith o u t te a c h in g  e v e n tu a lly  a ch iev e  th e  
same s ta n d a rd .
C l i n i c a l l y ,  when t e s t i n g  a c h i ld ,  i t  would be im p o rtan t to  a sk  
i f  th e y  have seen  a  p la n  and i f  th e y  have been  ta u g h t how to  draw a  p la n  
and i f  so  when? However, th e  t e s t  would s t i l l  be u s e f u l ,  even i f  th e  
c h i ld  had  b een  ta u g h t f o r  c l i n i c i a n s  a re  in t e r e s t e d  i n  s c o re s  which f a l l  
below  t h a t  o f  g e n e ra l  i n t e l l i g e n c e .  Any te a c h in g  would in c re a s e  a  sc o re  
n o t d e c re a se  i t .  T h is  means th a t  a lth o u g h  a d e f ic ie n c y  would be o b scu red , 
a  f a l s e  d e f ic ie n c y  would n o t be c r e a te d .
. Cv-LiLpun X r for a. f u r t K e r  clc-acjusalon. abou-t sex cUffeLre.nxes,
p law  ctvaw lïvg
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SPATIAL ABILITY AND ABILITY TO DRAW A PLAN
INTRODUCTION
F a c to rs  d e r iv e d  from  a b a t t e r y  o f t e s t s  depend on th e  sample t e s t e d ;  
th e  c o n te n t  and number o f  t e s t s ,  and th e  method o f  a n a ly s i s .
A. Sam ple:
1 .  A norm al sam ple sh o u ld  be  chosen , o r  i f  t h i s  i s  n o t p o s s ib le ,  f in d in g s  
from  abnorm al g roups sh o u ld  n o t be assumed to  be c h a r a c t e r i s t i c  o f  norm al 
o n e s . On o c c a s io n , f in d in g s  from groups w ith  a  known a b n o rm a lity  co u ld  
be i l lu m in a t in g .
2* The ap p ea ran ce  o f  a f a c to r  can  depend on a g e , a s  S l a t e r  and Drew 
showed w ith  r e g a rd  to  th e  s p a t i a l  f a c to r  n o t a p p e a rin g  i n  11 y e a r  o ld  
c h i ld r e n ,  a lth o u g h  i t  can  be c o n s is te n t ly  found i n  a d u l t s .
3 .  The more homogeneous th e  group i s  in  age and g e n e ra l a b i l i t y ,  th e  more 
d i f f e r e n c e s  i n  s p e c i f i c  a b i l i t i e s  i s  r e v e a le d . Spearman and T hurstone 
evo lved  d i f f e r e n t  th e o r i e s  o f  i n t e l l e c t u a l  s t r u c t u r e  no t o n ly  because th e  
m ethods o f  a n a ly s e s  d i f f e r e d ,b u t  a ls o  because  t h e i r  sam ples d i f f e r e d .
B . C on ten t
1 . A f a c to r  can n o t be found i f  i t  i s  n o t c o n ta in e d  i n  th e  t e s t  b a t te r y  
and th e r e  i s  no means o f  b e in g  s u re  th a t  a l l  p o s s ib le  f a c e t s  o f  i n t e l l i g e n c e  
a r e  re p re s e n te d  i n  th e  t e s t s .
2 .  The c o n te n t o f  th e  t e s t s  a f f e c t s  th e  c o r r e l a t i o n  m a tr ix  and th e re  
n eed s  t o  be  a t  l e a s t  two t e s t s  w ith  s im i la r  c o n te n t in  o rd e r  to  g e t  a  h ig h  
c o r r e l a t i o n .  O ften  t e s t s  a re  used  j u s t  on s u b je c t iv e  judgem ent a lo n e , 
b a se d  on a name o r  ty p e  o f  c o n te n t and t h i s  can be m is le a d in g . A s p a t i a l  
t e s t  can  be p re s e n te d  i n  a  v e rb a l  form and a t e s t  o f  *g* by th e  u se  o f  
d ia g ra m s. M oreover, even i f  th e  f a c to r  lo a d in g  i s  known from p re v io u s  
w ork, th e  f a c t o r  te rm  may be am biguous, such a s  th e  u se  o f  s p a t i a l  symbols
*K' and 'k^ and le a d  to  th e  wrong ch o ice  o f  t e s t s .
C. Method o f  A n a ly s is
A f a c t o r  a n a ly s i s  canno t produce f a c to r s  t h a t  a re  n o t p r e s e n t ,  
b u t  th e r e  i s  no un iq u e  s o lu t io n  to  a p a r t i c u l a r  c o r r e l a t i o n  m a trix  and 
th e r e  i s  no co m p le te ly  o b je c t iv e  way o f  d e te rm in in g  what a n a ly s i s  s u i t s  
th e  d a ta  b e s t .  T h u rsto n e  h as  a ttem p ted  one i n  h i s  th e o ry  o f  Sim ple 
S t r u c tu r e  b u t t h i s  assumed th a t  th e re  was no g e n e ra l  f a c to r  and v;as made 
to  f i t  h i s  th e o ry  t h a t  s c o re s  on a l l  ta s k s  cou ld  be ex p la in ed  i n  te rm s
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o f  a few p rim ary  m en ta l a b i l i t i e s .
D ir e c t  f a c t o r i a l  s o lu t io n s  alw ays p roduce .one  g e n e ra l f a c t o r ,
. ' : -   ^ P e a r s o n 's  P rin c ip a l-  Component, B u r t 's
S im ple Sunm tion , H o lz in g e r 's  B i - f a c to r ,  H o te l l in g 's  P r in c ip a l  F a c to r  
and T h u r s to n e 's  C e n tro id  m ethod. I n  a l l  ex cep t H o lz in g e r 's  th e  group 
f a c t o r s  acc o u n t f o r  a d im in ish in g  amount o f  th e  v a r ia n c e .  T h is le a d s  
i n e v i t a b ly  to  a  h i e r a r c h i c a l  model o f  i n t e l l e c t u a l  a b i l i t y  and f i t s  
B u r t 's  c l a s s i c a l  ty p e  o f  d e f in i t i o n  o f  th e  c h a r a c t e r i s t i c s  o f  a b i l i t i e s .
A m u l t ip l e - f a c to r  s o lu t io n  th a t  can  fo llo w  a  d i r e c t  s o lu t io n  
i s  an  outcome o f  o r th o g o n a l o r o b liq u e  r o t a t i o n s .  T h is  p re c lu d e s  th e  
f in d in g  o f  a  g e n e ra l  f a c to r  fo r  th e  common v a r ia n c e  i s  sp read  ev en ly  among 
th e  common f a c t o r s  in s te a d  o f  b e in g  e x t r a c te d  i n  th e  f i r s t  f a c to r .  Such 
a  method p ro d u ces  a  s o lu t io n  which conform s to  T h u rs to n e 's  c r i t e r i a  o f  
'S im ple  S tru c tu re * a n d  h i s  th e o ry  o f  p rim ary  m en ta l a b i l i t i e s .  As o b liq u e  
r o t a t i o n s  in e v i t a b l y  r e s u l t s  i n  c o r r e la te d  f a c t o r s ,  a g e n e ra l f a c to r  can  
b e  found i n  a  second o rd e r  a n a ly s i s ,  b u t i t  h as  q u i te  a d i f f e r e n t  
p s y c h o lo g ic a l  im p l ic a t io n  to  Spearm an 's ' g ' .
Summary o f  G en era l P r in c ip le s  o f  S e le c t io n  o f C onten t o f  T e s t B a t te ry ,  
Sample and Type o f  A n a ly s is .
A. Sam ple. - r
1 . S e le c t  a  norm al sam ple th a t  i s  n o t l i k e l y  to  be a f f e c te d  by s p e c i f i c  
d i s a b i l i t i e s .
2 . S e le c t  a s  age ran g e  i n  w hich d e s ire d  f a c t o r  i s  l i k e l y  to  be p r e s e n t .
3 .  Take an  a v e ra g e  a b i l i t y  ra n g e .
B. C o n ten t o f  T e s t B a t te ry .
1 . S e le c t  t e s t s  vdLth knoim f a c to r  lo a d in g s  i n  o rd e r  to  a tte m p t to  
co v er th e  in te n d e d  ran g e  o f  a b i l i t i e s  and p ro v id e  th e  re q u ire d  f a c to r  
s t r u c t u r e .
2 .  Have a t  l e a s t  th r e e  t e s t s  p u rp o r tin g  to  r e p re s e n t  a  d e s ire d  d im ension  
(C h ild ,  1 9 7 0 ).
0 .  A n a ly s is .
1 . Use s e v e r a l  m ethods, o r t h o ^ l , . r o ta t e d  and o b liq u e  to  lo o k  fo r  
a l l  p o s s ib le  f a c t o r s  i n  a sample and to  examine ro b u s tn e s s  o f  f a c t o r .
2 . Use a c r i t e r i o n  fo r  numbers o f  f a c to r s  to  be s e le c te d  i n  o rd e r  to
red u ce  p o s s ib le  e f f e c t  o f  un ique v a r ia n c e s .
3 . Use a c r i t e r i o n  fo r  a s s e s s in g  s ig n if ic a n c e  o f  f a c to r  lo a d in g .
D, I d e n t i f i c a t i o n .
The o n ly  method o f  id e n t i f y in g  a f a c to r  known so f a r  i s  by
1?6
in s p e c t io n ,  w hich in v o lv e s  lo o k in g  a t  th e  t e s t  which lo a d s  h ig h e s t on 
th e  f a c t o r ,  com paring i t s  perform ance w ith  t h a t  i n  o th e r  s tu d ie s ,  
s u b je c t iv e ly  d e c id in g  what c o g n i t iv e  a b i l i t y  i t  i s  l i k e l y  to  be u s in g  
and name th e  f a c t o r  a c c o rd in g ly ,
METHOD
As th e  t e s t  r e s u l t s  had to  be o b ta in e d  from a  c l i n i c  p o p u la tio n , 
i t  was n o t p o s s ib le  to  fo llo w  th e  above c r i t e r i a  e n t i r e l y .
A. Sample S e le c t io n
1 .  T h is  was n o t a  norm al sam ple, b u t c h i ld r e n  who hack/ been  r e f e r r e d  
f o r  l e a r n in g  o r  em o tio n a l problem s to  a n  u rb an  c l i n i c ;  6 l boys and
29 g i r l s  f o r  e d u c a t io n a l ,  and 110 boys and 46 g i r l s  f o r  p s y c h ia t r ic
a s s e s sm e n t. As sex  and ty p e  o f  d i s a b i l i t y  might cau se  d i f f e r e n t  
i n t e r a c t i o n s ,  each  group was looked  a t  s e p a ra te ly  b e fo re  b e in g  pu t 
to g e th e r .
2 .  The c h i l d r e n 's  a g e s  ranged  from 7 to  15 y e a r s  av e ra g in g  a t  9y 2m.
As s p a t i a l  a b i l i t y  i s  more c l e a r ly  found i n  c h i ld r e n  over 10 y r s .  such 
an  age ran g e  was e x tra c te d  from th e  l a r g e s t  g roup , e m o tio n a lly  
d is tu rb e d  b o y s , and looked  a t  s e p a r a te ly .
B. Content of Battery
I t  was n o t p o s s ib le  to  compose a  b a t t e r y  e s p e c ia l ly  fo r  th e
P la n  t e s t ,  o n ly  to  s e l e c t  from t e s t s  u sed  r e g u la r ly  fo r  e d u c a tio n a l and
p s y c h ia t r i c  r e f e r r a l s .  T e s ts  s e le c te d  were s u b te s t s  from th e  WISC& 
In fo rm a tio n , Com prehension, A r ith m e tic , S i m i l a r i t i e s ,  V ocabulary , D ig it  
Span , P ic tu r e  C om pletion , P ic tu r e  A rrangem ent, B lock D esign , O b jec t . 
Assem bly and C oding; Visuo Motor t e s t s t  DAM and BGj A tta inm en t t e s t s *  
S c h o n e l l 's  Word Graded Reading T e s t ,  S c h o n e l l 's  S p e ll in g  A and V ern o n 's  
A rith m e tic -M a th em a tic s  T e s t .
In fo rm a tio n  abou t f a c to r  lo a d in g s  o f  th e  WISC s u b te s ts  came from 
Maxwell's, G a u l t 's  and C ohen 's  f a c to r  a n a ly s i s  o f  th e  WISC s ta n d a rd iz a t io n  
sam p le . A lthough  no t s t r i c t l y  com parable becau se  th e y  d i f f e r e d  i n  b a t t e r y  
c o n te n t  and ty p e  o f  a n a ly s i s ,  some f in d in g s  were s im i la r  a t  th e  IO J y ea r 
l e v e l ,  w hich i s  th e  most r e le v a n t  fo r  th e  sam ple.
In the direct solution 'g' is always the first factor extracted
th e  above «u.bte&t9
fo llo w ed  by a v e rb a l  f a c t o r  to  which^IN, CO, AR, S I ,  VO alw ays con trib u te* , 
a  s p a t i a l  f a c t o r  on w hich BD and OA lo a d  and a  memory f a c to r  w hich 
r e c e iv e s  c o n t r ib u t io n s  from DS . The s p a t i a l  f a c to r  i n  t h i s  
t e s t  i s  a lw ays c o n s i s te n t ly  p re se n t from th e  mean age o f  7^ y e a rs  and 
i s  found in v a r i a b ly  i n  th e  BD and OA,
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The f a c t o r  c o n te n t o f  th e  two v isu o  -m o to r  t e s t s  BG and DAM 
was n o t known, b ecau se  th e y  do no t seem to  have been  in c lu d e d  i n  any 
f a c t o r i a l  s tu d y  o f  c l i n i c a l  t e s t s .  They were u sed  h e re  because i t  was 
th o u g h t p o s s ib le  th e  BG would lo a d  on th e  s p a t i a l  f a c to r  s in c e  i t ,  l i k e  
th e  BD, shows low er s c o re s  and q u a l i t a t i v e  d i f f e r e n c e s  i n  s u b je c ts  w ith  
known b r a in  damage. They b o th  a l s o  l i k e  th e  P la n  t e s t ,  r e f l e c t  c o g n it iv e  
developm ent and show g r e a t  changes th ro u g h  th e  5y to  11y age ra n g e . I n  
th e  s ta n d a r d iz a t io n  sam ple th e  P la n  had  c o r r e l a t i o n s  o f  .2  to  .5  w ith  
th e  DAM s c o r e s .
A tta in m en t t e s t s  o f  re a d in g , s p e l l in g  and a r i th m e t ic  were in c lu d e d  
b eca u se  V ernon h a s  found them to  lo a d  on a  v e rb a l-e d u c a t io n  f a c t o r .  I t  
was th o u g h t th e y  would p ro v id e  a r a th e r  s p e c i f i c  lo a d in g  w hich would h e lp  
to  d i s t i n g u i s h  th e  v e rb a l  from th e  *g’ f a c t o r  i n  th e  WISC and p ro v id e  a n  
o r t h o ^ a l  f a c t o r  to  th e  s p a t i a l  one. A lso , w h ile  i t  i s  known t h a t  
a r i th m e t ic  t e s t s  lo a d  h e a v i ly  o n * g 'a t  t h i s  a g e , th e  p ro v is io n  o f  two 
a r i th m e t ic  t e s t s  would en ab le  a  n u m erica l f a c to r  to  a p p ea r, i f  th e r e  was one .
Thus i t  was ex p ec ted  th a t  a l l  t e s t s  would r e v e a l  a  «g*» f a c t o r ,  a t  
l e a s t  sev en  a  v e rb a l  f a c t o r ,  two and p o s s ib ly  fo u r  a  s p a t i a l  f a c to r  and 
two a  n u m e rica l f a c t o r .  Had a  b a t t e r y  o f  t e s t s  been  s p e c i f i c a l l y  com piled 
f o r  t h i s  t a s k ,  th e  number o f  t e s t s  p u rp o r tin g  to  lo a d  on each f a c to r  
w ould have been  k e p t eq u a l and NFER s p a t i a l  t e s t s  r e q u i r in g  v i s u a l i s a t i o n  
o f  th r e e  d im e n s io n a l o b je c ts  would have been  ch o sen .
G. A n a ly s is .
The s c o re s  w ere a n a ly se d  by th e  com puter a t  B edford C o lle g e . A 
d i r e c t  s o lu t io n  was used  i n i t i a l l y  i n  w hich th e  p r in c ip a l  axes w ere 
e x t r a c te d  s u c c e s s iv e ly  u n t i l  th e  v a r ia n c e  e x p la in e d  by th e  l a s t  a x i s  was 
l e s s  th a n  o n e . T h is  would produce a g e n e ra l f a c t o r  and b i - p o la r  f a c t o r s .
The p r in c i p a l  ax es  were th e n  r o ta t e d  to  approx im ate  s im ple s t r u c tu r e  
u s in g  K a i s e r 's  Varimax p ro ced u re , th e  com m unalities b e in g  th e  same b e fo re  
and a f t e r  r o t a t i o n .
D. I d e n t i f i c a t i o n  o f  F a c to rs .
T h is  was done by c o n s id e r in g  o n ly  s t a t i s t i c a l l y  s ig n i f i c a n t  
lo a d in g s  and u s in g  th e  WISC v e rb a l  t e s t s  to  i d e n t i f y  a v e rb a l  f a c to r  and 
th e  BD and OA to  id e n t i f y in g  a  s p a t i a l  f a c to r  (G a u lt ,  1954; M axwell, 1959* 
Cohen, 1959), th e  BG and DAM to  i d e n t i f y  a v isu o -m o to r f a c to r  and th e  
a t ta in m e n t t e s t s  a n  e d u c a tio n a l f a c to r
RESULTS
A, Sample
From th e  means o f  th e  sc o re s  th e r e  was ev idence b o th  f o r  c o g n i t iv e
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n o rm a lity  and a b o r n a l i ty  i n  th e  g ro u p s .
The Wise v e r b a l ,  perform ance and f u l l  s c a le  IQs were above 
th e  Am erican norm s, b u t c o n s is te n t  w ith  a  norm al London sample (Jo n es , 
1962 ) .  S ta n d a rd  d e v ia t io n s  were a l s o  a p p ro p r ia te  « (T ab le  10 . 1 \
TABLE 10.1
E d u c a tio n a l BOYS GIRLS
N = 61 K = 29
M SD M SD
VERBAL 107.49 13 .53 107.93 13.12
PERFORMANCE 107.18 13 .13 105.83 16.53
FULL SCALE 107.74 12.51 107 .07 14.53
AGE • lOy 10.30m 21.4lm 10y 3.79m 21 . 31m
P s y c h ia t r i c BOYS GIRLS
N = 110 N = 46
M SD M SD
VERBAL 108.40 16 .62 : 105.70 13.68
PERFORMANCE 106.95 14 .63 100 .17 15.44
FULL SCALE 108.25 15.23 103.09 14.06
AGE lOy 11 . 43m 26 . 63m lOy 11,04m 24.48m
T here was no ev idence  o f  se v e re  le a rn in g  d i f f i c u l t i e s  i n  any 
g roup  e x c e p t th e  Boys E d u c a tio n a l r e f e r r a l s .  The s p e l l in g  means w ere ' 
low , b u t th e  t e s t  u sed  i s  known to  be ab o u t one y e a r  to o  d i f f i c u l t  fo r  
most o f  th e  age ran g e  (T ab le  1 0 .2 ) .
T here was ev id en ce  o f  a  le a r n in g  d is o rd e r  i n  th e  Boys E d u c a tio n a l 
r e f e r r a l s .  They sc o re d  low on th e  WISC s u b - t e s t s  AS, DS and CO and 
a t ta in m e n ts .  T hat p a r t i c u l a r  WISC p a t te r n  h as  been  found i n  c h i ld r e n  
w ith  th e  syndrome o f  S p e c if ic  D y slex ia . V izuo-m otor fu n c tio n in g  was 
im m ature i n  a l l  fo u r  sam ples f o r  b o th  th e  DAM and BG means were low er 
th a n  t h e i r  n o rm ativ e  sam ples (T ab le  1 0 .2 ) .
B . F a c to r  S t r u c tu r e
As t h i s  sam ple was abnorm al i n  some a s p e c t s ,  a lth o u g h  norm al 
i n  o th e r s ,  i t  was co n s id e re d  n e c e ssa ry  to  examine each m a trix  s e p a ra te ly  
b e fo re  u s in g  th e  m a tr ix  o f  th e  t o t a l  sample to  d e s c r ib e  f a c to r  components 
o f  th e  P la n  t e s t .
The r e s u l t s  o f  th e  P r in c ip le  ax es  s o lu t io n  were s im i la r  i n  a l l  
g ro u p s . F a c to r  I  to o k  up most o f  th e  v a r ia n c e  and cou ld  be i d e n t i f i e d  a s  
* g» , F a c to r  I I  to o k  up much l e s s  v a r ia n c e  and was b i - p o l a r ,  s p a t i a l  and
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TABLE 10.2
ICEANS AND STANDARD DEVIATIONS OF TEST SCORES IN EDUCATIONAL AND 
PSYCHIATRIC CHILD REFERRALS
EDUCATIONAL PSYCHIATRIC TOTAL
N
BOYS
61
GIRLS
29
BOYS
110
GIRLS
46 246
Wise 
I n  Means 10.49 10.41 11.51 10 .57 10 .93
SD 2 .7 9 2 .8 3 3 .3 0 3 .1 2 3 .2 3
CO Means 11 .34 10.72 11.08 10.83 11.06
SD 3 .0 5 3 .2 0 3 .45 3 .0 4 3 .2 6
AR Means 9.91 10.91 10.65 10.42 10.46
SD 3 .1 0 2 .92 3 .73 3 .1 0 3 .4 0
S I Means 12.36 11.90 11.80 11.72 11 .93
SD 3 .1 9 3 .04 3 .39 2 .62 3 .2 7
VO Means 11.70 11.90 12.01 11.89 11 .80
SD 2 .5 0 2 .19 2.91  . 2 .7 4 2.71
DS Means ' 8 .8 8  = 10.14 10 .82 9 .49 9 .9 8
SD 2 .8 4 2 .54 6 .40 2 .3 2 4 .6 9
PC Means 11 .80 10.41 11.43 10.80 11.28
SD 3 .0 8 3.31 3 .36 3 .9 9 3 .3 4
PA Means 10 .48 9 .68 10.15 8 .96 9 .9 3
• SD 2 .6 3 3 .04 2 .5 8 2 .49 2 .6 8
BD Means 12 .20 10.83 12.08 10.17 11.61
SD 2 .7 2 3 .68 3 .1 3 2 .69 3 .1 3
OA Means 11 .79 11.83 11.68 9.61 11 .34
SD 3 .3 4 3 .2 0 3 .0 9 3 .3 3 3 .3 2
CO Means 8 .9 0 11.41 9 .3 6  . 10.41 9 .6 9
SD 2.61 2 .76 2 .98 2 .7 0 2 .9 3
V isuo-M otor 
BG Means 88 .00 93 .17 89 .12 92 .34 89 .82
SD 19 .23 19.98 19.49 18.25 19.36
DAM Means 94 .15 93 .70 96.48 94 .83  . 9 3 .39
SD 16.80 17.48 17 .47 16 .49 17 .12
PLAN Means 89 .78 96.31 89.21 88 .85 90 .12
SD 15.11 15.12 16.59 12.68 13 .33
A tta in m e n ts  
R ead . Means 92.00 97.39 100.69 101.02 98.21
SD 21.16 19 .53 22.08 19.44 21.41
S p e l l  Means 81.51 91 .17 89 .58 94.22 88 .63
SD 18 .23 18.22 19.14 17.79 19 .08
A r i th  Means 89 .40 92 .34 95 .08 91 .13 9 2 .6 2
SD 19.31 16.09 20.54 17.98 19.43
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e d u c a t io n a l .  F a c to r  I I I  was s c a r c e ly  s ig n i f i c a n t  and was found i n  
v e r b a l ,  s p a t i a l  and v isu o -m o to r t e s t s .  There was no num erica l f a c t o r .
I n  th e  r o ta t e d  Varimax s o lu t io n  th e  »g* f a c to r  d is a p p e a re d . The 
f a c t o r s  d i f f e r e d  much more i n  th e  d i f f e r e n t  g ro u p s , i n  th e  o rd e r  o f  
a p p e a ra n c e , i n  th e  f a c t o r  com binations and th e  amount o f  th e  t o t a l  
v a r ia n c e  th e y  accoun ted  f o r .  I t  was th e re f o r e  dec ided  to  s e l e c t  th e  
f a c t o r  m a tr ix  i n  which th e  P la n  and th e  i d e n t i f i c a t i o n  t e s t s  fo r  th e  
d i f f e r e n t  a b i l i t i e s  had th e  h ig h e s t  com m u n alitie s , and a l s o  th e  one 
w hich e x p la in e d  th e  l a r g e s t  p e rce n tag e  o f  th e  t e s t  v a r ia n c e  (T ab le  10 . 3 ) .
t a b l e  1 0 .3
COMMUNALITIES OF THE IDENTIFICATION TESTS IN DIFFERENT SAMPLES OF CHILDREN
EDUCATIONAL PSYCHIATRIC TOTAL
TEST GIRLS BOYS GIRLS BOYS BOYS
10+YR3
■ '
VERBAL VO 78 40 63 63 61 66 :
SPATIAL BD 77 92 47 44 42 64
VS-MTR BG . 69 41 34 76 31 23
MEMORY DS 77 24 20 12 11 71
EDUCATIONAL READ 96 72 79 69 64 77
PLAN 49 26 24 . 27 37 22
TOTAL PERCENTAGE 
VARIANCE OF ALL TESTS 69 48 32 49 32 48
A lthough  th e  m a tr ix  u s in g  th e  whole sam ple o f  243 c h i ld r e n  m ight 
have b een  ex p ec ted  to  p roduce th e  most, s a t i s f a c t o r y  s t r u c t u r e ,  th e  t o t a l  
p e rc e n ta g e  v a r ia n c e  accoun ted  fo r  was one o f  th e  lo w est and so was th e  
coram unality  o f  th e  P la n  t e s t .  T h is was p ro b ab ly  because  th e re  i s  p o s s ib ly  
a  sex  d i f f e r e n c e  i n  th e  f a c to r  s t r u c tu r e  o f  t e s t s  done by boys and g i r l s  
and a l s o  betw een c h i ld r e n  w ith  p s y c h ia t r ic  and le a rn in g  d is o r d e r s .
The most s a t i s f a c t o r y  m a tr ix  came from th e  G ir ls  E d u c a tio n a l 
sam p le . I t  had th e  h ig h e s t  t e s t  com m unalities and accoun ted  f o r  th e  
h ig h e s t  p e rc e n ta g e  v a r ia n c e .  I t  a l s o  happens to  be th e  one w hich, 
a c c o rd in g  to  th e  t e s t  means and c l i n i c  judgem ent i s  n e a re s t  to  a  ‘ normal* 
sam p le . I n  a d d i t io n  i t  h a s  produced fo u r f a c to r s ,  which i s  a n o th e r  
c h a r a c t e r i s t i c  o f  a  norm al sam ple. T h is  f a c to r  s t r u c tu r e  w i l l  
th e r e f o r e  be g iv e n  i n  d e t a i l  (Tables 10 .4  a 11 cl 1 0 .5 )
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TABLE 1 0 .5  
VARIMAX FACTOR MATRICES
BOYS PSYCHIATRIC 10+YRS GIRLS EDUCATIONAL
N = 71 N == 29
TEST h^ I I I I I I h^ I I I I I I IV
IN 69 80 X X 17 17 73 29 XX 61 XX 31 .XX 19
CO 36 32 XX 27 XX 14 48 17 39 XX 34 XX -01
AR 68 77 XX 24 X -18 80 32 XX 73 XX 36 XX 09
S I , 43 66 XX 03 01 43 37 XX 30 XX 13 -0 2
VO 61 71 XX 16 28 XX 78 31 XX 36 XX 33 XX 27
DS 11 32 XX 04 -08 77 33 XX 24 X —36 XX 33 x2
PC 32 22 X 51 XX -1 2 60 70 XX 01 03 33 xJ
PA '4 0 14 37 XX 23 X 63 6 6  XX -0 8 40 XX -18
BD 42 27 XX 3 9  XX 08 77 79 XX 26 XX 19 -19
OA 33 00 74 XX -11 71 80 XX . 21 X -1 4 -09
CO 39 44 XX 3 7  XX -25  XX 33 23 X 36 XX 10 -39  X3
BG 33 17 -01  , 3 3  XX 69 3 3  XX 62  XX 07 0 7 .
DAM 77 -09 87 XX -0 7 61 40 XX 31 XX -0 4 -4 3  X
PLAN 37 3 3  X X , 30 XX 46 XX 49 3 7  XX 31 XX 47 XX -20  X
READ 64 76 XX 01 24 X 96 01 9 7  XX -1 6 03
SPELL 73 84 XX -04 18 83 09 91 XX -11 08 y
ARITH. 78 87 XX 22 X 00 81 34 XX 82 XX 16 -0 4
VARIANCE 3 .0 3 2 .85 .9 0 3 .8 8 3 .1 3 1 .6 3 1 .0 0
X P . 05 XX P.OI
The o th e r  sam ple w hich i s  a l s o  o f  i n t e r e s t ,  s in c e  i t  h as  th e  
h ig h e s t  com m unality o f  th e  p la n , i s  th e  Boys P s y c h ia t r ic  group o f  over 
10 y e a r s ,  f o r  i t  i s  above t h i s  age th a t  th e  s p a t i a l  f a c to r  can  be 
i d e n t i f i e d  most e a s i l y  (T ab le  1 0 .4 ) .
H aving chosen  th e  most s u i ta b le  f a c to r  s o lu t io n s  by th e  c r i t e r i a  
above, i t  can  now be seen  th a t  t h i s  b a t te r y  o f  t e s t s  does no t e n t i r e l y  
p ro v id e  m a tr ic e s  which conform to  T h u rs to n e 's  th e o ry  o f  ' s im ple s t r u c tu re *  
so  t h a t  th e  f a c t o r s  a r e  no t unique#
However, th e y  do group to g e th e r  in  commonly formed p a i r s .  I n  th e  
Boys P s y c h ia t r ic  sample F a c to r  I  can be i d e n t i f i e d  a s  v e r b a l  and e d u c a t io n a l .  
F a c to r  I I  a s  s p a t i a l  and v isu o -m o to r and F a c to r  I I I  a s  v isu o -m o to r. I n  
th e  G i r l s  E d u c a tio n a l sam ple F ac to r  I  can  be i d e n t i f i e d  a s  m ainly  s p a t i a l ,  
b u t a l s o  v isu o -m o to r and v e rb a l ,  F a c to r  I I  a s  v e r b a l ,  e d u c a tio n a l and
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v is u o —m o to r, F a c to r  I I I  a s  v e rb a l  and F a c to r  IV a s  memory* The v e rb a l  
and memory com ponents a re  more p e rv a s iv e  th a n  i n  th e  b o y 's  group .
C. F a c to r  L oading o f  th e  P la n  t e s t
The boys'- m a tr ix  p ro v id e s  a h ig h e r  com m unality f o r  th e  P la n  t e s t  
and a l s o  a  c l e a r e r  f a c to r  s t r u c t u r e .  On t h i s  th e  P la n  lo a d s  h ig h e s t  on 
s p a t i a l  and v isu o -m o to r f a c t o r s ,  b u t i t  a l s o  lo a d s  s ig n i f i c a n t l y  on th e  
v e r b a l  e d u c a t io n a l  f a c t o r .  On th e  g i r l s '  m a trix  th e  P la n  lo a d s  
s i g n i f i c a n t l y  on a l l  th r e e  f a c to r s ,  v e rb a l ,  s p a t i a l  and v isu o -m o to r . I t  
i s  th e  o n ly  t e s t  i n  th e  b o y 's  group to  do t h i s  and on ly  th e  WISC, IN and 
VO do t h i s  i n  th e  g i r l ’s  g ro u p .
DISCUSSION
The lo a d in g  o f  th e  P la n  t e s t  on s p a t i a l  and v isu o -m o to r f a c t o r s  
had  b een  ex p ec ted  from  in t r o s p e c t io n  in to  th e  n a tu re  o f  th e  ta s k  ta k e n  
i n  c o n ju n c tio n  w ith  th e  f in d in g s  i n  th e  l i t e r a t u r e ,  what was s u r p r is in g  
was i t s  lo a d in g  on a  v e rb a l  f a c t o r .  I t  i s  th e r e f o r e  n e c e ssa ry  to  c o n s id e r  
to  what e x te n t  t h i s  can  be co n s id e re d  a  g e n e ra l c h a r a c t e r i s t i c ,  w hich can  . 
be found i n  o th e r  p o p u la tio n s  o r to  what e x te n t  i t  i s  o n ly  c h a r a c t e r i s t i c  
o f  th e s e  p o p u la t io n s .
When a s s e s s in g  th e  .p o s s i b i l i t y  o f  g e n e ra l iz in g  th e s e  r e s u l t s ,  
i t  i s  n e c e ss a ry  to  c o n s id e r  th e  sam ples u se d . Of a l l  th e  sam ples, b o th  
th e  t e s t  f in d in g s  and c l i n i c a l  judgement p o in t to  th e  G ir l s  E d u c a tio n a l 
sam ple a s  b e in g  th e  most norm al. I t  i s  th e re f o r e  p o s s ib le  th a t  th e s e  
f a c t o r s  would be found i n  o th e r  g i r l s '  sam ples co v e rin g  t h i s  p a r t i c u l a r  
age ran g e  i n  g i r l s .  I t  i s  a l s o  p o s s ib le  th a t  th e  lo a d in g s  might change, 
i f  th e  age o f  th e  sam ple was from 12y r s .  o r l 4 y r s .  upw ards, when th e  
lo a d in g  on s p a t i a l  a b i l i t y  m ight in c re a s e .
The Boys P s y c h ia t r ic  sample d id  have a  more a p p ro p r ia te  age range  
o f  10 to  13 y r s ,  when s p a t i a l  a b i l i t y  i s  more commonly fo u n d . However 
t h i s  can n o t be c o n s id e re d  a  norm al sample fo r  a l l  had a  p s y c h ia t r ic  
d is o r d e r  and t h e i r  P la n  s c o re s  were s ig n i f i c a n t l y  low er th a n  t h e i r  g e n e ra l  
i n t e l l e c t u a l  a b i l i t y .  The c o r r e la t io n s  o f  th e  P la n  s c o re s  w ith  th e  
two s p a t i a l  t e s t s  BD and O A ft.32 and .1 2  r e s p e c t iv e ly  were a ls o  low er 
th a n  th o s e  o f  th e  Boys E d u c a tio n a l a t  .4 3  and .2 7  and th e  G ir l s  E d u c a tio n a l 
a t  .3 4  and .3 2 .  T h is  su g g e s ts  t h a t  th e  u n d e r ly in g  p sy c h o lo g ic a l p ro c e s s e s , 
w hich a r e  in v o lv e d  in  p la n  d raw ing, may n o t be th e  same i n  t h i s  group a s  
i n  a  norm al g ro u p , where th e  c o r r e la t io n s  m ight be  h ig h e r .
F in a l ly ,  th e  b a t t e r y  o f  t e s t s  used  was n o t e n t i r e l y  s a t i s f a c to r y  
and im posed c o n s t r a i n t s  on th e  f in d in g s .  Sm ith (1964) em phasised t h a t  th e
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e sse n c e  o f  s p a t i a l  a b i l i t y  i s  th e  c a p a c ity  to  v i s u a l i s e  and m an ipu la te  
2D and 3 ^  s p a c e . The BD and OA on ly  t e s t  t h i s  to  a  l im i te d  e x te n t and 
th e r e  a r e  more a p p ro p r ia te  t e s t s  a v a i la b le .  S in ce  i t  i s  recommended t h a t  
th e r e  sh o u ld  be a t  l e a s t  th r e e  t e s t s  o f  each f a c to r  t h a t  i s  hoped 
to  be- fo u n d , th e n  th e r e  sho u ld  have been  a t  l e a s t  th r e e  t e s t s  w ith  
known s p a t i a l  lo a d in g s  and few er t e s t s  w ith  v e rb a l  lo a d in g s , p a r t i c u l a r ly  
th e  more am biguous ones i n  th e  WISC, which Cohen la b e l s  V erb a l Com prehension 
I I  ; CO and PC,
T aking  a l l  th e s e  f a c t s  in to  c o n s id e ra tio n ,  i t  i s  co n s id e re d  t h a t  
th e  P la n  m ight w e ll  lo a d  on v e rb a l , s p a t i a l  and v isu o -m o to r f a c to r s  i n  
o th e r  g roups vd.th th e s e  p a r t i c u l a r  c h a r a c t e r i s t i c s  o f  sex  age and ty p e  
o f  d is o r d e r ,  b u t  t h a t  th e s e  f in d in g s  cannot be s a f e ly  g e n e ra liz e d  to  a  
norm al sam ple , p a r t i c u l a r l y  i f  th e  age range was h ig h e r .  I t  would be 
i n t e r e s t i n g  to  p u t th e  P la n  t e s t  in to  a more a p p ro p r ia te  b a t te r y  o f  t e s t s  
g iv e n  to  a norm al p o p u la tio n  o f  an  age ran g e  o f  13 to  30 y e a r s .
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C H A P T E R  XI 
DIFFERENCES BETWEEN BOYS AND GIRLS IN PLAN DRAWING
AIM
D if fe re n c e s  betw een b o y s 'an d  g ir l s *  a b i l i t y  to  draw p la n s  v/efunot 
a n t i c ip a t e d ,  hence th e  s e le c t io n  o f  j u s t  about 200 c h i ld r e n  p e r age g roup . 
I t  was how ever found to  such  a  marked e x te n t i n  th e  item  a n a ly s i s  t h a t  i t  
was n e c e s s a ry  to  s ta n d a rd iz e  them s e p a r a te ly .  I n  a l l  subsequen t s tu d ie s  
some d eg ree  o f  d i f f e r e n c e  was alw ays p re s e n t s u g g e s tin g  th a t  p la n  draw ing 
may be  ta p p in g  some b a s ic  p sy c h o lo g ic a l d if f e r e n c e  o f  c h i ld r e n  th a t  ought 
to  be in v e s t i g a t e d .  I n  t h i s  c h a p te r  i t  i s  p roposed  to  lo o k  a t  w e ll 
a t t e s t e d  c o g n i t iv e  d i f f e r e n c e s  betw een boys and g i r l s  to  s e e  i f  th e y  show 
any r e l a t i o n s h i p  to  th e  f in d in g s  o f  th e  P lan  t e s t  and i f  so  c o n s id e r  
p o s s ib le  e x p la n a to ry  th e o r i e s .
COGNITIVE DIFFERENCES BETWEEN GIRLS AND BOYS
T e s ts  can be c o n s tru c te d  and g iv en  to  p o p u la tio n s  so  t h a t  no 
group f a c t o r s  em erge, a l l  th e  v a r ia n c e  b e in g  accoun ted  f o r  by g e n e ra l 
a b i l i t y  and e r ro r*  However when an  a p p ro p r ia te  b a t t e r y  o f  t e s t s  i s  g iv en  
to  a c a r e f u l ly  s e le c te d  p o p u la tio n  o f th e  r i g h t  age and a b i l i t y ,  th e n  
w h atev e r ty p e  o f  f a c t o r  a n a ly s i s  i s  used  a f a c to r  o f  g e n e ra l a b i l i t y  
em erges, p lu s  th o se  o f  v e rb a l  and s p a t i a l  a b i l i t y *  (Emmett, 1949;
V ernon, 1930)* U sing f a c to r  lo a d in g  a s  a c r i t e r i o n  where p o s s ib le ,  
o th e rw ise  j u s t  th e  fa c e  v a l i d i t y  o f  th e  t e s t ,  a b r i e f  summary i s  g iv e n  
o f  th e  ty p e  o f  v e r b a l  and s p a t i a l  t e s t s ,  which r e v e a l  d i f f e r e n t  a b i l i t i e s  
i n  boys and g i r l s .
V e rb a l A b i l i ty
The most obv ious t e s t  m a te r ia l  fo r  t h i s  would ap p ea r to  be 
v o c a b u la ry , b u t  i n  f a c t  v o cab u la ry  t e s t s  alw ays show a h ig h  c o r r e l a t i o n  
w ith  g e n e ra l  re a s o n in g , and e i t h e r  show no sex  d if f e r e n c e  (MacNeraar, 1942) 
o r  show e i t h e r  fem ale s u p e r io r i t y  (M cCarthy, 193^5 V /echsler, 1938) o r  
m ale s u p e r io r i t y  ( Dunsdon and F ra z e r-R o b e rts  1937)*
Where v e r b a l  t e s t s  have been c o n s tru c te d  to  t e s t  g e n e ra l re a so n in g  
u s in g  v o c a b u la ry  and g ram m atical s t r u c tu r e  t h a t  i s  w e ll w ith in  th e  a b i l i t y  
ra n g e  o f  th e  t e s t e e s ,  th e r e  i s  a l s o  no sex  d if f e r e n c e  (G a in e r, 1962;
M ie le , 1958; Edmonds, 1964; H av ighu rst and B reeze , 1 9 4 ?).
Sex d i f f e r e n c e s  ap p ea r g r e a te s t  showing fem ale s u p e r io r i ty  on 
v e r b a l  ta s k s  t h a t  a r e  n o t just^m edium  fo r  re a s o n in g , b u t a re  th e  
e sse n c e  o f  th e  s k i l l  i t s e l f  such as  a r t i c u l a t i o n ,  flu en c y  and re a d in g . 
G i r l s  a r e  ahead  o f  boys i n  a l l  v e rb a l  developm ent up to  3 o r 6 y r s .
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McCarthy (1930) showed t h a t  g i r l s  used  sim ple s e n te n c e s  e a r l i e r ,  gave a 
h ig h e r  mean number o f  w ords, used  a g r e a te r  number o f  d i f f e r e n t  words 
p e r  re s p o n s e , w ere more g ram m atica lly  advanced, u sed  a d je c t iv e s  and 
c o n ju n c tio n s  e a r l i e r  and made a low er number o f  inco m p reh en sib le  u t te ra n c e s *  
D a v is 's  s tu d y  i n  1937 gave th e  same r e s u l t  f o r  g i r l s  o f  5 j ,  and 9)  y ears*  
They w ere s u p e r io r  i n  a r t i c u l a t i o n ,  word u sag e , and le n g th ,  com plex ity  
and g ram m atica l c o r r e c tn e s s  o f  s e n te n c e s . L a te r  th e y  re a d  so o n er, r e a d  
more books (Term an, 1925) and th roughou t t h e i r  sc h o o l y e a rs  d id  b e t t e r  
i n  grammar and th e  m echanics o f  s p e l l in g  and re a d in g  (Norman, C la rk  and 
B essem er, 1 9 6 2 ), I n  c o n t r a s t  boys form about 75/» o f  backward r e a d e r s .  
( R u t te r  e t  a l , 197O ). Y edinack (1949) found th a t  o f  40 2nd g rade  c h i ld r e n  
s e le c te d  f o r  a r t i c u l a t i o n  and re a d in g  problem s, 759  ^ and 619b r e s p e c t iv e ly  
w ere boys and o f  th e  27 who had b o th  re a d in g  and a r t i c u l a t i o n  problem s 78% 
w ere b o y s .
I t  i s  i n  th e s e  more s p e c i f i c  a s p e c ts  o f  language where th e  sex  
d i f f e r e n c e  i s  s e e n  a t  i t s  g r e a t e s t ,  g i r l s  do ing  b e t t e r  th a n  bo y s. T h is  i s  
se e n  p a r t i c u l a r l y  i n  s p e l l in g  where many s tu d ie s  i l l u s t r a t e  t h e i r  s u p e r io r i t y  
th ro u g h o u t t h e i r  sch o o l c a r e e r  (C la rk , 1959; H eilm an, 1933; H aggard,
1957) .  Wesman's com prehensive s tu d y  o f  1949 i l l u s t r a t e s  th e  d if f e re n c e  
betw een th e  se x e s  v e ry  w e ll f o r  when he used  th e  D i f f e r e n t i a l  A p titu d e  T es t 
on 10 y r .  o ld s  th e  g i r l s  d id  b e t t e r  a t  th e  c l e r i c a l ,  s p e l l in g  and se n te n c e s  
t e s t ,  w h ile  th e  boys d id  b e t t e r  on space r e l a t i o n s  and m echanical re a s o n in g .  
T here were no d i f f e r e n c e s  on th e  v e rb a l and n u m erica l t e s t s .  L a te r  a t  
c o l le g e  (O sborne and S an d ers , 1954) found t h a t  women o b ta in e d  s ig n i f i c a n t l y  
h ig h e r  m arks i n  l i t e r a t u r e  and f in e  a r t .
S p a t i a l  A b i l i ty
As when v e r b a l  t e s t s  a re  found to  be a  m easure o f  g e n e ra l r e a s o n in g  
a b i l i t y ,  so  t e s t s  can  be d ev ised  u s in g  shapes a s  a  medium and s t i l l  found 
to  be t e s t i n g  m ain ly  th e  same a b i l i t y ,  such a s  R av en 's  M a trice s  (S m ith , 1964), 
Such t e s t s  a r e  s ta n d a rd iz e d  on combined p o p u la tio n  o f  boys and g i r l s ,  
p resum ably  b ecau se  th e r e  i s  no sex  d i f f e r e n c e ,  and when th e y  a re  in c lu d e d  
i n  a  b a t t e r y  o f  t e s t ,  lo a d  on th e  *g* f a c t o r .
The t e s t s  to  show a s p a t i a l  f a c to r  a re  th o s e  in  w hich
co m p lex ity  i s  in v o lv e d . Not th e  com plex ity  o f  a g r e a t  number o f  d e t a i l s  
r e q u i r in g  a n a ly t i c  t r e a tm e n t,  such a s  R aven 's  M a tr ic e s , b u t acc o rd in g  to  
Sm ith  1964, one w here " . . .  th e  com plex ity  i s  o f  a k in d  w hich com pels th e  
s u b je c t  to  r e l y  on th e  p e rc e p tio n  o f  th e  c o n f ig u ra t io n  a s  a w hole".
E l Koussy ( 1955) i n  h i s  pap er sum m arizing o th e r  a t t r i b u t e s  o f  such  t e s t s  
s a id  t h a t  th e  c o n te n t m ight be two o r th re e -d im e n s io n a l and s t a t i c  o r  
dynam ic, and t h a t  th e  p ro c e s s  re q u ire d  cou ld  be v i s u a l i s a t i o n  a n d /o r
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m a n ip u la tio n #  .
riot many o f  th e s e  s p a t i a l  t e s t s  a re  u sed  fo r  g i r l s  because  th e y  
have u s u a l ly  been  c o n s tru c te d  a s  v o c a t io n a l  gu idance t e s t s  fo r  bqys and 
men, b u t where th e y  a r e ,  such a s  A le x a n d e r 's  P assa lo n g  t e s t ,  i t  h as  
been  n e c e s sa ry  to  c o n s tru c t  s e p a ra te  norms# I n  one in v e s t ig a t io n ,  
how ever, done by Sm ith (1932) w ith  11 y e a r  o ld  p u p i l s ,  he examined th e  
problem  o f  m easuring  s p a t i a l  a b i l i t y  i n  o rd e r  t o  s e l e c t  f o r  T e c h n ic a l 
E d u c a tio n . T here he found a group f a c to r  i n  t e s t s  r e q u i r in g  th e  a b i l i t y  
to  form and r e t a i n  th e  im p ressio n  o f  a shape, i n  w hich th e  boys d id  
s i g n i f i c a n t l y  b e t t e r  th a n  th e  g i r l s .  I t  a l s o  c o r r e la te d  w ith  p r a c t i c a lw’lL-h
geom etry  and e n g in e e r in g  draw ing, b u t not^ hand w ork.
Sm ith (1964) a t t r i b u t e s  th e  low er perform ance o f  g i r l s  to  t h e i r  
i n f e r i o r  v i s u a l i s in g  a b i l i t y .  T h is may accoun t f o r  T a y lo r 's  f in d in g  ( 196O) 
t h a t  when an  NIIP Memory fo r  D esigns T es t v/as marked fo r  p ro p o r t io n , th e  
boys w ere b e t t e r ,  w h ile  when i t  was marked f o r  d e t a i l  th e  g i r l s  were 
m a rg in a lly  b e t t e r .  Presum ably th e  p ro p o r tio n  sc o re  would lo a d  more 
h ig h ly  on th e  s p a t i a l  f a c t o r .  V/hen S ta f fo rd  ( 1961) gave a  s e r i e s  o f 
s p a t i a l  v i s u a l i s a t i o n  ta s k s  to  p a re n ts  and c h i ld r e n ,  he found th e  u s u a l  
male s u p e r io r i t y ,  th e  means fo r  f a th e r s  and boys b e in g  1 0 .2  and 11 . 9 , w h ile  
th o se  f o r  m others and d au g h te rs  were 6 .3  and 9*6. A lso when th e  SB 
b lo c k  c o u n tin g  t e s t  i s  g iv e n  to  c h i ld re n  in  w hich some o f  th e  b lo c k s  a r e  
h id d e n , th e  boys alw ays do b e t t e r  (McNemar, 1942).
C e r ta in ly  t e s t s  in v o lv in g  s p a c e - v is u a l i s a t io n  f a c to r s  g iv e n  to  
male and fem ale c o l le g e  s tu d e n ts  by B a r r a t t  (1955) were done s i g n i f i c a n t l y  
b e t t e r  by th e  men th a n  by th e  women; and th e s e  in c lu d e d  T h u rs to n e 's  f l a g  
and fi.g u re  t e s t s  which a re  known to  have a v i s u a l i s a t i o n  f a c t o r .  
Q u a l i t a t i v e ly  to o  th e  men were found to  have s e v e r a l  d i f f e r e n t  ty p e s  o f  
s p a t i a l  f a c t o r s ,  w hereas th e  women had a  more g e n e ra l u n d i f f e r e n t ia t e d  
o n e . T h is  d i f f e r e n c e  i n  th e  appearance o f  a s p a t i a l  f a c to r  i s  a l s o  
seen  a t  a younger a g e . M ellone (1944) found t h a t  boys d id  b e t t e r  a t  
b lo c k  c o u n tin g  and mazes and th a t  th e y  showed a  s p a t i a l  f a c to r  a s  w e ll  
a s  g e n e ra l  and e d u c a tio n a l  ones, w h ile  th e  g i r l s  d id  n o t .
Vlien Emmett (1949) t e s t e d  4000 g i r l s  and 4000 boys betw een th e  
a g es  o f  10 y r s .  and 11 y 6 m on th e  Moray House Space T e s ts ,  he found 
th a t  boys w ere s i g n i f i c a n t l y  b e t t e r ,  p a r t i c u l a r ly  i n  th o se  t e s t s  
in v o lv in g  3D even more th a n  2D. W hile H av inghurs t and B reese (1 9 4 ? ), 
when g iv in g  th e  P rim ary  M ental A b i l i t i e s  t e s t  to  13 y o a r o ld  c h i ld r e n  
found t h a t  th e  boys e x c e lle d  in  s p a t i a l  t e s t s  and th e  g i r l s  i n  number, 
word f lu e n c y , re a d in g  and memory. S a t t e r ly  ( 1968) gave a r i th m e t ic ,  
v o c a b u la ry , r e a d in g ,  v i s u a l ,  h a p t ic —p e rc e p tu a l ,  draw ing and s p a t i a l  ta s k s  
to  200 c h i ld r e n  7 y r s .  t o  11 y r s . ,  and found th a t  th e re  was a  marked
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se x  d i f f e r e n c e  i n  t e s t s  v d th ^ s p a t ia l  component. He found th e  boys were 
b e t t e r  a t  draw ing  th e  p h y s ic a l w orld , draw ing w hich re q u ire d  r e - o r i e n t a t i o n  
w i th in  3D o f  sp a c e , d is c r im in a t io n  betw een v ie w p o in ts  and p i c t o r i a l  d ep th  
p e r c e p t io n .
O th er t e s t s  i n  which a s p a t i a l  f a c to r  may be expected  are i n  th e  
t e s t s  d e v ise d  by P ia g e t  i n  o rd e r  to  ex p lo re  th e  c h i l d 's  co n ce p tio n  o f  sp a c e . 
T h is  was lo o k ed  fo r  i n  a b a t t e r y  o f  t e s t s ,  in c lu d in g  s p a t i a l  and lo g ic a l ,  
g iv e n  to  50 n in e  y e a r  o ld  c h i ld re n  by Mycock ( 1969) .  D e ta ile d  r e s u l t s  
w ere n o t g iv e n  b u t i t  was no t s u r p r is in g  th a t  a g e n e ra l f a c to r  was f i r s t  
found , fo llo w ed  by one due to  age and l a s t  o f  a l l  a  s p a t i a l  f a c to r  o f  a 
s p e c i f i c  k in d  in v o lv in g  p e rc e p tio n  o f  s im i l a r i t y  o f  t r i a n g l e s .  No s ig n i f i c a n t  
d i f f e r e n c e  was found betw een boys and g i r l s .  In  view  o f  th e  p re v io u s  
e v id en ce  t h i s  f in d in g  i s  s u r p r is in g  and su g g e s ts  t h a t  th e  u su a l k in d  o f  • 
p s y c h o lo g ic a l  a b i l i t y  in v o lv ed  i n  s p a t i a l  p e rc e p tio n , a s  su g g ested  by  Sm ith 
and E l K oussy was n o t t e s t e d .  I n  c o n t r a s t  to  t h i s .  Beard (1964) i n  a  
g roup o f  6 to  11 y e a r  o ld s ,  found th a t  th e re  was a sex  d if f e re n c e  i n  th e  
two P ia g e t  t a s k s  m easuring  h o r iz o n ta l i ty  and v e r t i c a l i t y ,  a lth o u g h  she does 
n o t say  i f  th e y  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  However, a lth o u g h  Fogelman
. . Be a t  cl*
( 1970) t a l k s  ab o u t t e s t s  o f  s p a t i a l  co n cep ts  when q u o tin g  ^ ' r e s u l t s ,  he 
does n o t c i t e  any s tu d ie s  t h a t  have a c tu a l ly  re v e a le d  t h i s  f a c t o r .
O r ie n ta t io n  i s  a l s o  p ro b ab ly  a n o th e r  a s p e c t o f  s p a t i a l  a b i l i t y  
a lth o u g h  i t  h a s  n o t y e t  been v a l id a te d  as  such i n  a b a t t e r y  o f  t e s t s .  I n  
g eo g rap h ic  o r i e n t a t i o n  in  th e  b l in d  McReynolds (1954) found th e re  was no 
sex  d i f f e r e n c e  i n  a b i l i t y  to  p o in t to  lo c a l  and d i s t a n t  p la c e s .  Yet when 
Lord ( 1941 ) s tu d ie d  s p a t i a l  o r ie n t a t i o n  i n  younger c h i ld r e n ,  he found th a t  
boys were more a b le  to  p o in t to  c a rd in a l  compass p o in ts  and d i s t a n t  
l o c a l i t i e s ,  i n d i c a te  l o c a l  tow ns, draw maps and m a in ta in  sense  o f  d i r e c t io n  
when t r a v e l l i n g  i n  a c a r ,
V isuo-M otor A b i l i t y .
V isuo-m oto r a b i l i t y  i s  o f te n  low er i n  boys th a n  g i r l s  a t  5 y r s .  
(S a p ir ,1 9 6 6 )  b u t t h i s  d isa p p e a rs  l a t e r  and when Keogh (1971) asked  75 boys 
and 63 g i r l s  aged  betw een 8 and 9 y r s .  to  copy te n  s im ple geom etric  sh a p e s , 
sh e  found no d if f e r e n c e  in  t h e i r  draw ing a b i l i t y ,  a s  might be e x p e c te d . I
When, how ever, th e y  were asked  to  w alk th e  p a t te r n s  on th e  f lo o r ,  uhe |
boys d id  b e t t e r ,  and improved more when th e  c o n d it io n s  were more s t r u c tu r e d .  ;
Q u a l i t a t iv e  d i f f e r e n c e s  were a ls o  ap p a re n t i n  t h a t  th e  boys made more |
p r e c i s e  a n g le s ,  in d ic a te d  more c l e a r ly  wnen th e  p a t te r n s  were com pleted and 
w ere more a c c u ra te  i n  s t a r t i n g  and s to p p in g ; w hereas the g i r l s  w alked more ,
I
“h e s i t a n t l y ,  made rounded c o rn e rs ,  im p rec ise  a n g le s ,  d id  no t in d ic a te  .
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s to p p in g  and s t a r t i n g  so  c l e a r ly  and made in co m p le te  p a tte rn s#
P o r te u s  ( 1918) had e a r l i e r  found t h a t  boys d id  s ig n i f i c a n t l y  b e t t e r  
on h i s  maze and t h a t  t h e i r  s c o re s  tended  to  be h ig h e r  th a n  t h e i r  SB age 
w hereas th e  g i r l s  were abou t th e  same# S im ila r  item s  on th e  SB produced 
th e  same r e s u l t ,  f o r  McNeraar (1942) found th a t  boys were b e t t e r  a t
- r o m  F ro m ,'
G rie n ta t io n ^ 9  to  IT y rs  and P la n  o f  s e a rc h  to  l 8y r s .
Where th e  whole body i s  r e l a t e d  to  some o u ts id e  o b je c t  and needs 
re a s se s sm e n t o f  a n g le  and speed  such a s  b a l l  th ro w in g , boys d id  b e t t e r  from 
th e  age o f  3& y rs#  onw ards, b u t where c h i ld r e n  have to  r e l a t e  to  o b je c ts  
such  a s  c lo th e s ,  where l e f t - r i g h t ,  in s id e —o u ts id e  m a tte r ,  such a s  d re s s in g ,  
th e n  g i r l s  a r e  s u p e r io r  acco rd in g  to  G e se ll (1 9 4 0 ),
Memory
I n  most s tu d ie s  on memory, th e re  i s  no sex  d i f f e r e n c e ,  such a s  i n  
th e  im m ediate r e p e t i t i o n  o f  numbers i n  th e  D ig it  Symbols s u b te s ts  o f  th e  
WISC and V/AI3 (M ie le , 1958; G ainer, 1952)# I f  th e r e  i s  a d i f f e r e n c e ,  number 
memory (Duggan, 1950) and q u a n t i ta t iv e  memory, p o p u la tio n s ,  d is ta n c e s  (Sommer,!
1958)ferours b o y s . W hile o b je c t  and word memory (Duggan, 1950) and memory i l
f o r  p e o p le 's  names fa v o u rs  g i r l s  (W itry o l and K aess, 1957) .  T h is  l a t e r  | i
i s  u s u a l ly  a t t r i b u t e d  to  th e  g r e a te r  i n t e r e s t  shown i n  peop le  by g i r l s ,  |i
w hereas i t  i s  p ro b ab ly  in f lu e n c e d  by th e  g r e a te r  a s s o c ia t io n  le a rn in g  se e n  . 1
i n  th e  Coding s u b te s t  o f  th e  WISC and WAIS. |
P e r c e p tu a l  Speed ,
Where s u b je c t s  a re  re q u ire d  to  p ic k  o u t c e r t a in  sim ple shapes from 
o th e r s  i n  a  row such  a s  l e t t e r s  o r numbers, a s  i n  th e  M innesota V o c a tio n a l 
T e s t f o r  C le r i c a l  W orkers (S c h n e id le r  and P a t te r s o n ,  1942) and i n  th e  DAT 
c l e r i c a l  t e s t  (Wesman, 1949) o r  match sim ple shap es  a s  i n  th e  Coding sub t e s t  
o f  th e  WISC o r  th e  D ig i t  Symbol sub t e s t  o f  th e  WAIS (W echsler, 1958; Norman, 
1958 ; M ie le , 1958; G ain er, 1951) g i r l s  and women a s  a group a re  b e t t e r
th a n  boys and men. The ta s k s  a re  alw ays sim ple i n  them selves and th e  s c o re
depends on th e  speed  o f  e x e c u tio n .
P e rc e p tu a l  A n a ly s is
V/hen, how ever, s u b je c ts  need to  an a ly se  th e  sh ap es , th e n  boys and men 
do b e t t e r .  W itk in  (1949, 1950) h as  shown th a t  women do l e s s  w e ll on th e  
G ottschald t F ig u re s ,  and Embedded f ig u re s  t e s t ,  a l s o  W echsler 1958 h as  • 
found th e  same on th e  P ic tu r e  Com pletion t e s t .  The d if f e re n c e  i s  n o t g r e a t  . 
and i s  sm a ll i n  com parison  to  o th e r  sex  v a r i a t io n s ,  b u t i t  i s  found i n  
c h i ld r e n  and a d u l t s  and over a wide a re a  (W itk in , Dyx, F a te rso n  and 
Goodenough, 1952)
189
W itk in  h a s  a l s o  found t h a t  men a r e  more f l e x i b l e  i n  b e in g  a b le  
to  pay more a t t e n t i o n  to  th e  ch an n e l o f  in fo rm a tio n  w hich p ro v id e s  th e  
m ost r e l i a b l e  in fo rm a tio n , so g iv in g  them more f i e l d  independence* V/hen 
in fo rm a tio n  from  v i s u a l  and la b y r in th  c lu e s  c o n f l i c t s ,  a s  i n  t e s t s  w ith  
a ro d  and fram e , men a s  a group a r e  s u p e r io r .  L ikew ise  when v i s u a l  cu es  
c o n f l i c t  w ith  a u d i to ry  cu es  and th e  sound h a s  had  to  be lo c a l i z e d ,  men 
a r e  a l s o  b e t te r *
A THEORETICAL EXPLANATION .
U n t i l  th e  18t h  C en tu ry , d i f f e r e n c e s  i n  a l l  k in d s  o f  b e h a v io u r w ere 
p o p u la r ly  re g a rd e d  a s  b e in g  in n a te  and w ere e x p la in e d  i n  te rm s o f  th e  
a t t r i b u t e s  o f  th e  c l a s s  to  w hich th e  in d iv id u a l  belonged* I t  f i t t e d  i n  
w ith  r e l i g i o u s  te a c h in g  and  th e  c l a s s  sy stem . W ith Rousseau argum ents 
w ere n a r t i a l l e d  to  su p p o rt th e  e f f e c t  o f  th e  environm ent on b eh av io u r and 
by 1890 W illiam  Jam es was advanc ing  th e  i n s t i n c t  v e rs u s  h a b i t  d ichotom y, 
w hich h a s  been  re v iv e d  i n  a m od ified  form by th e  e t h o lo g i s t s ,  such  a s  
Lorenz (1965) and p s y c h o lo g is ts ,  such  a s  B u r t(1 956) and J e n se n  (1970)* I n  i t s  
ex trem e form  th e  e x p la n a tio n  o f  b eh a v io u r i n  te rm s  o f  in n a te  a b i l i t i e s  
im p lie s  t h a t  th e  d i f f e r e n c e s  i n  b eh av io u r a r e  e x p la in e d  by a n a to m ic a l o r  
p h y s io lo g ic a l  d i f f e r e n c e s  b ro u g h t ab o u t by d i f f e r e n t  g en es , w h ile  th e  
e x p la n a t io n  i n  te rm s  o f  a c q u ire d  h a b i t s  im p lie s  t h a t , t h e r e  a r e  no a n a to m ic a l 
o r  p h y s io lo g ic a l  d i f f e r e n c e s  and t h a t  a l l  b e h a v io u r  d i f f e r e n c e s  can  be 
e x p la in e d  by d i f f e r e n c e s  i n  th e  environm ent i n  w hich th e  organism  h a s  been  
r e a r e d .
P re s e n t  a d v o c a te s  o f  th e  fo rm er ty p e  o f  e x p la n a tio n  a r e  Gray and 
B u ffe ry  (1971 ) lo ^  th e y  see  sex  d i f f e r e n c e s  i n  em o tio n a l and c o g n i t iv e  
b e h a v io u r  w hich a r e  common to  o th e r  mammalian s p e c ie s  a s  b e in g  "o f  
e s s e n t i a l l y  b io l o g ic a l  o r ig i n ,  t h a t  i s  to  say  th e y  a re  s p e c i f ie d  i n  th e  
gene p o o l o f  o u r s p e c ie s " .
They q uo te  B ru e l l  (1959) " i f  w ith in  s p e c ie s  we e n c o u n te r , 
a n a to m ic a l,  p h y s io lo g ic a l  o r  b e h a v io u ra l d i f f e r e n c e s  betw een s e x e s ,  we 
have prim a f a c i a  ev id en ce  f o r  w orkings o f  e v o lu tio n a ry  f o r c e s ,  s e x u a l 
dim orphism  i s  a lw ays a p ro d u c t o f  n a tu r a l  s e l e c t i o n " .
They th e n  go on to  c i t e  s im i la r  b eh a v io u r d i f f e r e n c e s  seen  i n  
th e  an im al kingdom . "Both i n  th e  la b o ra to ry  r a t s  and in  man th e r e  i s  
c l e a r  ev id en ce  t h a t  m ales a r e  s u p e r io r  to  fem a les  a t  th e  perfo rm ance o f  
ta s k s  which in v o lv e  p e rc e p tio n  and th e  u se  o f  s p a t i a l  r e l a t io n s h ip s  o r  
lo co m o tio n  i n  a s p a t i a l l y  complex en v ironm en t"; w ild  male ro d e n ts  have 
a lo n g e r  home ran g e  th a n  fem ales (Brown, 1956), p a t r o l l i n g  o f  th e  home 
ran g e  in c r e a s e s  d is p e r s io n  th ro u g h  scen t-m ask in g  o r  d e fe n c e , th u s  
fo rm ing  p a r t  o f  a g o n is t  b eh av io u r (Wynne Edw ards, 1952), aimed o b je c t
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th ro w in g  i s  a p red o m in an tly  male o c c u p a tio n  i n  chim panzees and form s 
a  p a r t  o f  i n t r a - s p e c i f i c  a g o n is t ic  b e h a v io u r , (Van L aw ick-G oodall, 1958) 
and  prob lem s s o lv in g  i n  man, w hich demands v i s u a l i s a t i o n  i s  a l s o  b e t t e r  
i n  m ales (S m ith , 1954)#
At th e  human l e v e l  th e y  n o ted  t h a t  :
1 .  Sex d i f f e r e n c e  i n  a g g re s s io n  a r i s e s  o u t o f  th e  m ale r o l e  i n
e s t a b l i s h in g  dominance h ie r a r c h ie s ,  a  r o l e  e s s e n t i a l l y  unchanged i n  
mammalian e v o lu tio n #
2# Sex d i f f e r e n c e  i n  f e a r f u ln e s s  a r i s e s  o u t o f  th e  r o l e  p la y e d  by
th e  fem ale i n  e s ta b l i s h in g  h ie r a r c h ie s  i n  p r im a te s .  .
3# Sex d i f f e r e n c e  i n  s p a t i a l  a b i l i t y  i s  co n n ec ted  w ith  dominance and
p r o te c t iv e  r o l e ,  a l l i e d  to  t e r r i t o r y .
4 .  Sex d i f f e r e n c e  i n  l i n g u i s t i c  a b i l i t y  i s  due to  th e  m o thering
r o l e  and  need f o r  com m unication.
5# N orm ally  th e r e  i s  an  o v e r la p  betw een s t r u c t u r e s  i n  th e  f r o n t a l
neo c o r te x ,  s u b se rv in g  v e rb a l  c o n t ro l  o f  b e h a v io u r  and th o s e  in v o lv e d  i n  
su b m iss iv e  and f e a r f u l  b e h a v io u r .
6 .  A ll  p o in ts  1 to  5 b e in g  a consequence o f  d iv i s io n  i n  male and
fem ale  re p ro d u c t iv e  r o l e s .
B u ffe ry  and Gray (1971) c o n s id e r  t h a t  th e r e  may be a  n e u ra l  b a s i s  
o f  sex  d i f f e r e n c e s  i n  em o tio n a l and v e rb a l  b e h a v io u r .  Gray (l9 7 1 b ) 
s u g g e s ts  t h a t  th e  n e u ra l  s t r u c t u r e s  r e s p o n s ib le  f o r  a g g re s s iv e  and f e a r f u l  
b e h a v io u r  a r e  s e p a r a te ,( e v e n  in c o m p a tib le ) ,s e e n  in d e p e n d e n tly  i n  psycho logy  
and  p h y s io lo g y . I n  p s y c h o lo g ic a l  work a v e r s io n  s t im u l i  a r e  known to  
c a u se  f i g h t  o r  f l i g h t ,  t h a t  i s  an  a g g re s s iv e  and  dom inant re sp o n se  v e rs u s  
a  f e a r f u l  and su b m iss iv e  one; w h ile  i n  p h y s io lo g y  a g g re s s io n  in v o lv e s  
th e  am ygdala, s t r i a  t e r m in a l i s ,  m ed ia l hypothalam us d o r s a l  lo n g i tu d in a l  
b u n d le  o f  S ch ü tz  and th e  g rey  m a tte r  o f  th e  raid b r a in  (O lds and O ld s , 1955) 
and f e a r  in v o lv e s  s t r u c t u r e s  i n  th e  f r o n t a l  c o r te x ,  m ed ia l s e p t a l  a r e a  
and hippocam pus. P s y c h ia t r i c a l l y  women a r e  more p rone to  p h o b ia s  th a n
PtrAOr.îiUVy îi 'v « ',n to rv
men and a r e  more n e u ro t ic  and in t r o v e r s iv e  on th e  M audsley . s u g g e s tin g
t h a t  th e y  have a  more h ig h ly  r e a c t iv e  i n h i b i t o r y  system , w hich r e s u l t s  i n  
n e u ro tic is m  and in t r o v e r s io n ;  w h ile  men a re  more p rone to  e x t r a v e r s io n  
and i n s t a b i l i t y ,  w hich can  ta k e  the form  o f  a g g re s s io n  e n t a i l i n g  d e lin q u e n c y .
I n  t h i s  p ap e r does n o t a c tu a l ly  s t a t e  t h a t  th e  sex  d i f f e r e n c e  
i n  s p a t i a l  a b i l i t y  i s  due to  a  n e u ro -p h y s io lo g ic a l  d i f f e r e n c e  i n  th e  same 
way t h a t  he  h a s  done w ith  d i f f e r e n c e s  i n  em otion  and v e r b a l  a b i l i t y ,  b u t 
i n  an  a r t i c l e  i n  The Times i n  1971 he im p lie s  i t .  T here he sa y s  "T here 
i s  i n  f a c t  good re a so n  to  b e liev e , t h a t  th e  sex  d i f f e r e n c e  i n  v i z u o - s p a t i a l  
a b i l i t i e s  i s  u nder th e  c o n t ro l  o f  th e  sex  chromosomes" and t h a t  i t  i s  due
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t o  a r e c e s s iv e  gene , w hich i s  c a r r i e d  on th e  X-chromosome* He h a s  come 
t o  t h i s  c o n c lu s io n  b ecau se  when v ia u b - s p a t i a l  t e s t s  have been  g iv e n  to  
f a m i l i e s  th e n  " th e  c o r r e l a t i o n  betw een m other and son  i s  q u i t e  h ig h ,  t h a t  
betw een  f a th e r  and son  z e ro , and th e  c o r r e l a t i o n  betw een  f a th e r  and 
d a u g h te r  i s  h ig h e r  th a n  t h a t  betw een m other and d a u g h te r" ,  ( S t a f f o r d ,1951)•
When c o n s id e r in g  th e  ontogeny  o f  th e  sex  d i f f e r e n c e s  B u ffe ry  
and Gray (1972) h y p o th e s iz e d  t h a t  l a t e r a l i z a t i o n  o c c u rs  e a r l i e r  i n  th e  
fem ale  th a n  th e  m ale b r a in  and th a t  i t s  r e s u l t s  a r e  se e n  i n  th e  em o tio n a l 
and c o g n i t iv e  b eh a v io u r o f  mammals* The e a r l i e r  dominance o f  th e  l e f t  
hem isp h ere  i n  g i r l s  i s  seen  i n  th e  e a r l i e r  m a tu ra tio n  o f  sp eech  and 
lan g u ag e  p la c in g  an  em phasis on th e  v e r b a l  m e d ia tio n  o f  b e h a v io u r , w hich 
th e  boys w ith  more s lo w ly  d ev e lo p in g  l e f t  hem isphere  make more u se  o f  th e  
s p a t i a l  and p e rc e p tu a l  s k i l l s  a s s o c ia te d  w ith  th e  r i g h t  hem isphere#
The r e s u l t s  o f  th e  P la n  t e s t  w i l l  now be exam ined i n  r e l a t i o n  to  
th e  o th e r  g e n e ra l  f in d in g s  i n  c o g n i t iv e  d i f f e r e n c e s  and Gray and B u f f e r y 's  
th e o ry  a s s e s s e d  a s  a  p o s s ib le  e x p la n a tio n .
SEX DIFFERENCES IN TBS PLAN TEST
The d if f e r e n c e  betw een  boys and g i r l s  r e s u l t s  w i l l  now be rev iew ed  
lo o k in g  f i r s t  o f  a l l  a t  th e  t o t a l  s c o re s  and ite m s  i n  th e  s ta n d a r d iz a t io n  
sam p le , (C h a p te rs  I  a n d H ) , th e n  a t  th e  d i f f e r e n c e s  i n  p la n  draw ing i n  
r e l a t i o n  to  a th r e e  d im en sio n a l s p a t i a l  system  o f  r e f e r e n c e  and th e  v e r b a l  
comments made by th e  same c h i ld r e n  (C h ap te rs  VI and  V I I ) ,  th e  d i f f e r e n c e s  i n  
th e  u se  o f  e x p e r ie n c e .p ro v id e d  by a d u l t s  (C h a p te rs  V III  and IX) and l a s t l y  
th e  d i f f e r i n g  e f f e c t s  o f  em o tio n a l d is tu rb a n c e  (C h ap te r  X I I l ) ,
D if f e re n c e s  i n  T o ta l  S co res  and Item s
A ll  th e  age g roups o f  th e  s ta n d a r d iz a t io n  sam ple showed 
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  boys’ and g i r l s '  mean 
s c o re s  ex ce p t th e  7 and 13 y e a r  o ld s  (T ab le  2 * 1 ). T h is  s u p e r io r i t y  o f  th e  
boys ' a b i l i t y  was se e n  i n  a l l  b u t one o f  th e  o th e r  s tu d ie s  s u g g e s tin g  t h a t  
i t  m ight be a g e n e ra l f in d in g  a t  l e a s t  i n  E ng land .
The cau se  o f  th e s e  r e s u l t s  v/as sough t by  s tu d y in g  th e  su c c e s s  
r a t e  o f  boys and g i r l s  on in d iv id u a l  i te m s .  I t  was found th a t  th e  7 y e a r  
o ld s  showed no sex  d i f f e r e n c e  i n  t h e i r  a b i l i t y  to  dismember a  house 
v e r t i c a l l y  (I te m s  1 to  6 ) ,  b u t  t h a t  a lth o u g h  th e  boys and g i r l s  a c h ie v e d  
th e  co n cep t o f  r e p r e s e n t in g  rooms h o r iz o n ta l ly  ab o u t th e  same tim e , th e  
boys g e n e ra l iz e d  t h i s  co n cep t to  o th e r  p a r a l le ^ ip e d s  more q u ic k ly  (T ab le  4 .2 )  
At th e  same tim e th e  g i r l s  were a l s o  s lo w er i n  t h e i r  a b i l i t y  to  d e l in e a te  
i n t e r n a l  s p a c e . These two f in d in g s  were th e  p r in c i p a l  re a so n s  t h a t  th e
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girls* total scores lagged behind the boys'until the age of 13 years, when 
the lead was reduced.
This)aspect of concept development has been shown to relate to a 
child's increasing effective capacity to understand space in terms of a 
three dimensional euclidean grid, possibly through his increasing facility 
with projective space, (Chapter V). Sex differences in favour of boys 
have been found (Beard, 1964) and Mycock (1969) found some evidence for a 
spatial factor in this type of ability. However, although Plan drawing 
involves visualisation of 3D space (Smith, 1964), this type of conceptual 
development takes place in an age group below 11 yrs when spatial factors 
are elusive. Also it is necessary to remember that when the Plan test 
was examined it was found to load on verbal and vizuo-motor factors as 
well as spatial ones. If it is hoped to explain the sex difference in 
Plan scores by the spatial component of the test, this type of change 
in the concept of horizontality between the ages of 7 and 10 years does 
not entirely support it.
A more l i k e l y  g roup o f  ite m s  to  lo a d  on a  s p a t i a l  f a c t o r  and do
show a sex  d i f f e r e n c e  w ith  boys a g a in  s u p e r io r  t h a t e  r e l a t i n g  to
p r o p o r t io n .  T h is  a c c o u n ts  f o r  th e  la r g e  d i f f e r e n c e  i n  th e  t o t a l  s c o re  
a p p e a r in g  a g a in  a t  14 y e a rs  and m ight w e ll  a l s o  b e  found i n  a d u l t s .  O th e r 
r e s u l t s  have shown boys to  sc o re  h ig h e r  th a n  g i r l s  i n  p ro p o r t io n  (T a y lo r ,  I 96O) 
and i t  m ight be one o f  th e  e s s e n t i a l s  o f  some ty p e s  o f  s p a t i a l  a b i l i t y .
Differences in Attitude to Plan Drawing'
Inspection of individual results revealed that the girls seemed 
to need to score higher on the vocabulary and Piaget tasks to obtain a
Plan score equivalent to boys. No boys with a standard score on the
vocabulary test of 110 failed to succeed on item 7, while 2 girls with 
vocabulary scores over 120 and 3/4 Piaget items correct failed. It seemed 
that the girls had the necessary abilities for the task but for some reason 
were not making use of them-.;. (Chapter V).
A more confident attitude in boys was seen in their response to the 
Questionnaire I in Chapter VII. While drawing Plans vertically most girls 
said the task v/as easy, those v/ho drew them horizontally seemed to understand 
the problem said it was difficult and could give an acceptable reason.
Some of the boys' responses followed this pattern too, but more said it v/as 
easy, and were not prepared to talli about the problem, although their plans 
were still not perfect , (Table 7*1)*
When it came to deciding if there was a difference between a plan and
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a  p ic tu r e  - . — —' raore boys th e r e  was, b u t .
more o f  th e  g i r l s  making th e  c o r r e c t  re sp o n se  c o u ld  e l a b o r a te  th e  
d i f f e r e n c e s  v e r b a l ly ,  a lth o u g h  th e r e  was no s t a t i s t i c a l l y  s ig n i f i c a n t  
d i f f e r e n c e ';  /  (T ab le  1 1 .1 ) .
TABLE 11.1
QUESTION 4a : IS  THERE A DIFFERENCE QUESTION 4b : WHAT IS  THE
BETV/SEN A PICTURE AND A PLAN DIFFERENCE
RESPONSE BOYS GIRLS REASON • BOYS GIRLS
YES 31 17 CORRECT 6 5
NO 9 23 INCORRECT 25 12
C h i-sq u a re  1 O.IO5 P  0 ,0 1  C h i-sq u a re  0 . 6%6 NS
The D if fe re n c e  Between Boys and G ir ls  Use o f  E x p e rien ce  W ith A d u lts
T here was no r e l a t i o n s h ip  betw een boys h a v in g  s e e n  a  p la n  and 
t h e i r  P la n  s c o re ,  b u t  th e  g i r l s  who had  se e n  p la n s ,  u s u a l ly  a t  home, s c o re d  
h ig h e r  (T ab le  8 . 1 ) .  Drawing a P la n  p re v io u s ly  a l s o  made no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e ,  b u t t h i s  tim e th e  g i r l s  s c o re s  w ere low er and i t  
was th e  b o y s , who te n d ed  to  be h ig h e r  (T ab le  8 . 4 ) .  !
V/hen i t  came to  b e in g  ta u g h t,  th e  e x p e rie n c e  may have even  co n fu sed  j
th e  b o y s , b ecau se  t h e i r  mean s c o re  was low er th a n  th e  c o n t r o l s ,  w h ile  th e  i
g i r l s '  mean s c o re  became a s  h ig h  a s  th e  boys*. The im provem ent o f  th e  g i r l s  |
was no t s t a t i s t i c a l l y  s i g n i f i c a n t l y  b e t t e r  th a n  th e  c o n t r o l  g ro u p , b u t i t  was! 
n o tew o rth y  t h a t  w h ile  no boy showed a la rg e  in c r e a s e  i n  s c o r e ,o n e - th i r d  o f  i 
th e  g i r l s  d id  a s  though  th e y  had a l l  th e  n e c e s s a ry  s k i l l s  to  s o lv e  th e  
problem  b e f o r e ,  b u t were o n ly  a b le  to  p u t them to g e th e r  when th e  p o s s i b i l i t y  : 
had been  d em o n stra ted  by an  a d u l t .  ,
D i f f e r in g  E f f e c t s  o f  E m otional D is tu rb a n c e
I n  th e  s tu d y  r e l a t i n g  to  th e  N s c a le  on th e  NJÎÎI t o  ach iev em en t, 
em o tio n a l i n s t a b i l i t y  ap p ea red  to  d is r u p t  r e a d in g  a b i l i t y  i n  boys and p la n  
d raw ing a b i l i t y  i n  g i r l s ,  (T ab le  13*5)#
V/^en p s y c h ia t r i c  r e f e r r a l s  w ith o u t a le a r n in g  d is o rd e r  a r e  loo k ed  
a t  in  th o s e  c h i ld r e n  w ith  P la n s  s c o r in g  more th a n  15 p o in t s  below t h e i r  IQ s, 
th e n  i t  i s  found t h a t  th e r e  i s  an  a s s o c ia t io n  o f  th e  symptoms o f  tem per 
ta n tru m s  in  boys and a ten d en cy  to  f e a r s  i n  g i r l s i  (T ab le  1 1 .2 ) .  No o th e r  
symptoms showed a sex  d i f f e r e n c e  i n  o c c u rre n c e .
TABLE 11 .2
DIFFERENCE OF SYMPTOM INCIDENCE IN BOYS AND GIRLS WITH P L A N S I 5 POINTS 
BELOW IQ SCORES
BOYS GIRLS CR P
N 31 16
'TEMPER TANTRUMS 10 0  2 .5 7 6  O.O5
f e a r s  4 5 1 .525  NS ‘
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DISCUSSION
The sex  d i f f e r e n c e s  i n  t o t a l  s c o re s  and in d iv id u a l  item s  found 
p e r s i s t e n t l y  i n  th e  P la n  t e s t  m ight seem to  i l l u s t r a t e  o th e r  s im i la r  
f in d in g s  w hich may be th o u g h t o f  a s  component sV iills ,  su ch  a s  . th e  m a le 's  
s u p e r io r  a b i l i t y  i n  o r i e n t a t i o n ,  m azes, p e r c e p tu a l  a n a l y s i s ,  memory fo r  
sp a c e , c a p a c i ty  to  more a c c u r a te ly  t r a n s f e r  2D d e s ig n s  t o  w alk ing  i n  3D 
sp a c e , and l a s t l y  and p o s s ib ly  th e  most e s s e n t i a l  th e  c a p a c i ty  t o  v i s u a l i s e  
and m a n ip u la te  3D images#
A th e o ry  such  a s  G ray and B u ffe ry * s  o f  in n a te  d i f f e r e n c e s  w ould seem 
to  be th e  most a p p r o p r ia te .  The t e s t  h a s  been  found t o  lo a d  on s p a t i a l  and 
v isu o -m o to r  f a c t o r s  and th e  ite m s  on p ro p o r t io n  a r e  p ro b a b ly  a s s i s t i n g  t h i s .  
The r e s u l t s  from  th e  e m o tio n a lly  d is tu rb e d  c h i ld r e n  a re  a l s o  i n t e r e s t i n g ,  
a s  th e  d is tu rb a n c e  r e v e a ls  more tem per ta n tru m s and g r e a t e r  ten d en cy  to  
a g g re s s io n  and d e s t r u c t iv e n e s s  i n  b o y s , and a g r e a t e r  in c id e n c e  o f  f e a r s  i n  
g i r l s .
T here a r e  how ever o th e r  f in d in g s  w hich do n o t su p p o rt t h e i r  th e o ry .  
The ite m s  1 to  6 show no sex  d i f f e r e n c e  and th o s e  r e l a t e d  to  th e  P ia g e t ia n  
c o n c e p ts  o f  h o r i z o n t a l i t y  and v e r t i c a l i t y  have n o t y e t  b e e n  found to  lo a d  
on a  s p a t i a l  f a c t o r .  A lso  a lth o u g h  th e r e  was a  sex  d i f f e r e n c e  i n  th e  
a b i l i t y  to  g e n e r a l iz e  th e  “co n cep t o f  h o r i z o n t a l i t y  from  rooms to  o th e rep
p a r a l l e l i p e d s , i t  co u ld  be a s s o c ia te d  to  p e r s o n a l i ty  r a t h e r  th a n  s p e c i f i c  
c o g n i t iv e  d i f f e r e n c e s ,  f o r  t h i s  la c k  o f  g e n e r a l i s a t io n  was a l s o  seen  i n  
e m o tio n a lly  d is tu rb e d  boys (C h ap te r X I I I ) .
M oreover th e  e f f e c t  o f  p e r s o n a l i ty  on c o g n i t iv e  a b i l i t y  can  be 
s e e n  i n  th e  g ir ls *  d i f f e r e n t  a t t i t u d e  to  p la n  draw ing  f o r  once th e y  
u n d e rs to o d  what was needed th e y  w ere more s e l f  c r i t i c a l  th a n  th e  b o y s .
They a l s o  seemed to  need more g e n e ra l i n t e l l i g e n c e  b e fo re  dravring a  p la n  
h o r iz o n ta l l y  and i t  o n ly  needed th e  p re se n c e  o f  a n  a d u l t ,  a  p a re n t  a t  home 
a  te a c h e r  a t  s c h o o l,  to  en ab le  them to  have th e  c o n fid e n c e  i n  c o l l e c t in g  
t h e i r  know ledge to g e th e r  and p u t t in g  i t  i n t o  a c t i o n .  Only i n  t h i s  way 
can  be e x p la in e d  th e  s u p e r io r  r e s u l t s  o f  some g i r l s  who have seen  p la n s  
o r  th e  g r e a t e r  im provem ent i n  g i r l s  who have been  ta u g h t to  draw on e .
C o n n o lly 's  th e o ry  a c c o u n tin g  f o r  th e  i n t e r a c t i o n  betw een n a tu re  
and n u r tu r e  i s  p e rh ap s  more a p p l ic a b le  to  sex  d i f f e r e n c e s  seen  i n  p la n  
d raw in g . I n  h i s  p ap er on "The e v o lu tio n  and on togeny o f  b eh av io u r"  (1971) 
he  d e s c r ib e s  how complex th e  model needs to  b e .  He p o in t s  ou t t h a t  " th e  
problem  o f  developm ent i s  one o f  u n d e rs ta n d in g  what chan g in g  in t e g r a t i o n s  
u n d e r l i e  th e  s u c c e s s iv e  f u n c t io n a l  s ta g e s  which a re  c h a r a c t e r i s t i c  o f  a 
g iv e n  s p e c ie s "  and th a t  th e  developm en ta l c o n t r ib u t io n s  o f  th e  two com plexes.
'  . 195
m a tu ra tio n  and e x p e rie n c e  d e f in e d  i n  S c h n e i r l a 's  te rra s  ( 1966) must be 
view ed a s  fu sed  a t  a l l  s ta g e s  o f  o n to g e n e s is " .
He g iv e s  exam ples from  zoology  and e th o lo g y , b u t th e y  can  e q u a l ly  
w e ll  be g iv e n  from  p s y c h o lo g ic a l f in d in g s  i n  man. At th e  ch em ica l l e v e l  
th e r e  i s  th e  c o n d i t io n  o f  p h e n y lk e to n u r ia  i n  c h i ld r e n  i n  w hich b r a in  c e l l s  
c e a se  to  grow and a r e  d e s tro y e d , so  e f f e c t iv e l y  p re v e n tin g  a lm o st a l l  
i n t e r a c t i o n  i n  th e  d ev e lo p in g  organism * Then a t  th e  p ro p r io c e p t iv e  l e v e l  
i n  th e  h i e r a r c h i c a l  i n t e g r a t i o n  o f  r e f l e x e s ,  o f te n  s p e c i f i c  a n a to m ic a l 
damage a s  i n  c e r e b r a l  p a l s i e d  c h i ld r e n  i s  fo llo w ed  by th e  m a lfu n c tio n in g  
o f  b a s ic  r e f l e x  symptoms, so p re v e n tin g  norm al movement, w hich i n  tu r n  
h in d e r s  norm al e x p e rie n c e  o f  th e  environm ent and a s  a  c h a in  r e a c t io n  im pedes 
c o g n i t iv e  developm ent. More e la b o ra te  a r e  th e  e f f e c t s  o f  e m o tio n a l 
m a tu ra tio n  on p e r s o n a l i ty ,  c o g n i t iv e  s t y l e s  and th e  re s p o n s e s  t h a t  a r e  
evoked from  th e  s o c i a l  en v iro n m en t.
I t  i s  p o s s ib le  t h a t  sm a ll p rim ary  c o g n i t iv e  and e m o tio n a l 
d i f f e r e n c e s  betw een boys and g i r l s  so i n t e r a c t  to g e th e r  t h a t  th e y  d e te rm in e  
how and w hat s h a l l  be l e a r n t ,  so t h a t  a g g re s s io n  l in k e d  vri.th 's p a t i a l *  
a b i l i t y  and f e a r s  w ith  v e r b a l  a b i l i t y  may be a g e n e ra l  o b s e rv a t io n ,  b u t  n o t 
so  f i rm ly  n e u r o lo g ic a l ly  d e te rm in ed  a s  Gray and B u ffe ry * s  th e o ry  s u g g e s ts .
On th e  o th e r  hand th e  em o tio n a l com ponents i n  th e  r e a c t i o n  t o  th e  
env ironm ent may le a d  to  d i f f e r e n t  s t y l e s  o f  a c q u i r in g  know ledge.
Moore (196?) i n  h i s  lo n g i tu d in a l  s tu d y  o f  th e  f i r s t  e ig h t  y e a rs  
o f  lang u ag e  and i n t e l l i g e n c e  c o n s id e rs  t h a t  boys d ev e lo p  c o g n i t iv e  s k i l l s  
th ro u g h  o b je c t  m a n ip u la tio n  and g i r l s  th ro u g h  v e r b a l ly  m ed ia ted  s o c i a l  
i n t e r a c t i o n .  Fogelm an (1970) found t h a t  when 7 y r .  o ld  q h i ld r e n  were 
ta u g h t  ab o u t th e  c o n s e rv a t io n  o f  a  s o l id ,  th e  boys im proved most when th e y  
w ere a llo w ed  to  a c t iv e l y  h a n d le  th e  p l a s t i c i n e  a n d . f in d  o u t f o r  th e m s e lv e s , 
w h ile  th e  g i r l s  d id  b e s t  i f  th e y  p a s s iv e ly  w atched  th e  te a c h e r  d o in g  th e  
d e m o n s tra tio n .
P ed erso n  and B e l l  (1970) t h e i r  s tu d y  o f  sex  d i f f e r e n c e s  i n  
p re s c h o o l c h i ld r e n  a l s o  n o t ic e d  t h a t  boys m a n ip u la ted  p h y s ic a l  o b je c ts  such  
a s  b lo c k s  and to y s  much more th a n  g i r l s .  They a l s o  found t h a t  boys w alked 
more, w ere more a g g re s s iv e  to  p e e rs  and showed a  p a s s iv e  n o n -co n fo rm ity  to  
a d u l t s ;  w h ile  g i r l s  s p e n t more tim e  on an  a c t i v i t y ,  m an ip u la ted  c la y  and 
dough more, sp e n t lo n g e r  on p a s s iv e  m otion i n  a  g l i d e r  o r  sw ing , im i ta te d  
a d u l t s 'p o s t u r e  more and fo llo w ed  gam es.
C o n n o lly 's  th e o ry  ta k e s  in to  acco u n t th e  same c o g n i t iv e  and  em o tio n a l 
d i f f e r e n c e s  found betw een boys and  g i r l s  a s  does t h a t  o f  Gray and B u ffe ry , 
th e  e s s e n t i a l  d i f f e r e n c e  l i e s  i n  how o r ig i n a l l y  s l i g h t  d i f f e r e n c e s  i n  
s p a t i a l  a b i l i t y  may be in c re a s e d  by p e r s o n a l i ty  d i f f e r e n c e s .  I t  would a l s o
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im ply  t h a t  such  d i f f e r e n c e s  co u ld  p o s s ib ly  be red u ce d  by th e  c o r r e c t  
le a r n in g  ex p erien ce*  Of th e  two th e o r i e s ,  th e  r e s u l t s  o f  th e  P la n  t e s t  
su p p o r t th e  i n t e r a c t i o n  th e o ry  o f  C onnolly  r a t h e r  th a n  th e  more s t a t i c ,  
th e o ry  o f  Gray and B u ffe ry  f o r  on ly  th e  fo rm er can  e x p la in  th e  g r e a t  changes 
t h a t  can  be made by a  few g i r l s  when ta u g h t*
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PART THREE : PLAN DRAWING IN CHILDREN SHOWING SIGNS OF ORGAN OR PSYCHOLOGICAL 
PATHOLOGY.
C H A P T E R X II -
SKILL OF PLAN DRAWING AND ITS CEREBRAL REPRESENTATION AS REVEALED 
BY NEUROLOGICAL DYSFUNCTION
INTRODUCTION
O rgan ic  e v o lu t io n  i s  c h a ra c te r iz e d  by d i f f e r e n t i a t i o n  o f  s t r u c t u r e  and 
s p e c i a l i s a t i o n  o f  fu n c t io n ,  man b e in g  th e  most com plex o rgan ism  t o  em erge. 
W ith in  man h im s e lf  th e  most complex o rgan  i s  th e  b ra in *  From th e  d i s c r e d i t e d  
m apping o f  fu n c t io n  b ased  on faculiy psycho logy , in v e s t i g a t io n  h as  p roceeded  
more so u n d ly  by n e u r o lo g is ts  such a s  B rbca i n  th e  m iddle o f  th e  19 th  c e n tu ry  
fo llo w ed  by  o th e r s  such  a s  H ughlings, Ja c k so n , Head and S h e rr in g to n *
A lthough e x a c t l o c a l i z a t i o n  o f  fu n c tio n  h as  n ev e r r e a l l y  b een  c la im e d , th e r e  
h a s  alw ays b een  a  te n d en cy  to  i n f e r  i t  from t h e i r  d iagram s* I n  c o n t r a s t  to  
t h i s  v iew , th e  p s y c h o lo g is t ,  L a sh le y , i n  th e  1930*s  d em o n stra ted  w ith  • 
r a t s  t h a t  th e  amount o f  b r a in  t i s s u e  removed had more e f f e c t  on le a r n in g  
th a n  th e  lo c a t io n ,  and  p u rsu ed  a th e o ry  o f  e q u ip o te n t i a l i ty *
In  th e  1940*s a n o th e r  p s y c h o lo g is t ,  Hebb, p roposed  a  *
n e u ro p h y sc h o lo g ic a l th e o ry  o f  le a r n in g  in v o lv in g  a  ' c e l l  a ssem b ly * , a  
d i f f u s e  s t r u c t u r e  co m p ris in g  c e l l s  i n  th e  c o r te x  and d ie n c e p h a lo n  (and  a l s o  
p e rh ap s  i n  th e  b a s a l  g a n g lio n  o f  th e  cerebrum ) c a p a b le  o f  fo rm ing  a  s e r i e s  
c o n s t i t u t i n g  a  "p h ase  sequence"*  He s t i l l ,  how ever, u sed  th e  te rm  
l o c a l i z a t i o n  o f  fu n c tio n *
■ A lthough i t  h a s  been  p o s s ib le  to  l o c a l i z e  some fu n c t io n  i n  th e  
p rim ary , s e n so ry  and m otor a r e a s ,  t h i s  on ly  a c c o u n ts  f o r  a  sm a ll p a r t  o f 
th e  a r e a  o f  th e  c e r e b r a l  c o r te x  and a t  l e a s t  t h r e e - q u a r t e r s  h a s  n o th in g  to  
do w ith  th e s e  f u n c t io n s ,  b u t c o n ta in s  system s f o r  more com plex b e h a v io u ra l  
p ro c e s s e s  a c c o rd in g  to  L u r ia  (1973)# S in ce  damage i n  many p a r t s  can  
p roduce a s im i la r  r e s u l t ,  b u t th e r e  i s  a ten d en cy  f o r  th e  l ik e l ih o o d  to  
be  g r e a t e r  i n  some a r e a s  th a n  o th e r s ,  C r i tc h le y  (1933) h a s  su g g e s te d  t h a t  
th e  te rm  's p e c ia l i z a t io n *  o f  fu n c tio n  r a th e r  th a n  'l o c a l i z a t i o n *  may be 
more a p p r o p r ia te ,  a s  i t  i s  open to  e x p la n a tio n  a lo n g  th e  l i n e  o f  g ra d ie n ts *  
T h is  ta k e s  i n t o  a c c o u n t t h a t  n e u ro lo g ic a l  d y s fu n c tio n  can  o ccu r b o th  by 
d i r e c t  l o s s  o f  t i s s u e  concerned  and a l s o  by re a s o n  o f  r e l e a s e  phenomena.
At th e  p r e s e n t  tim e , i t  i s  c o n s id e re d  t h a t  th e  more p o s te r i o r  
le s io n s  p roduce g r e a t e r  i n t e l l e c t u a l  d e f e c t  th a n  a n t e r i o r  ones and th a t  
l e f t  hem isphere  l e s io n s  a r e  more l i k e l y  to  p roduce la n g u a g e , id e o  m otor 
and a p ra x ic  d e f e c ts  and r i g h t  hem isphere l e s i o n s ,  a g n o s ic ,  a p r a x ic , 
v i z u o - s p a t i a l  and ro u te  f in d in g  d e fe c ts *
As y e t  th e s e  s k i l l s  have m ain ly  been  e x p re s se d  i n  m e d ica l te rm s
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d e r iv e d  from  c l i n i c a l  o b se rv a tio n #  A more u s e f u l  way o f  c a te g o r iz in g  them 
may be  i n  te rm s o f  a b i l i t i e s  found i n  f a c t o r  a n a l y s i s .  T h u rs to n e ' s  ( I 9 4 l )  
model o f  P rim ary  F a c to rs  co u ld  be u se d , i n  w hich *g* i s  a  second o rd e r  
f a c t o r  and c o rre sp o n d s  to  th e  i n t e r c o r r e l a t i o n  o f  th e  o th e r s ,  th e  h ig h  
i n t e r c o r r e l a t i o n s  b e in g  sim p ly  th e  ten d en cy  f o r  c e r e b r a l  r e g io n ?  s u b se rv in g  
d i f f e r e n t  i n t e l l e c t u a l  fu n c t io n s  to  be  p ro p o r t io n a te ly  developed  i n  any 
one in d iv id u a l  (P ie rc y  1 9 6 4 ). McFie (1972) p r e f e r s  t o  u s e  B u r t 's  
h i e r a r c h i c a l  c l a s s i f i c a t i o n  o f  i n t e l l e c t u a l  f a c t o r s ,  g en u s, sp e c ie s*  
p roprium  and a c c id e n s ,  i n  w hich genus i s  g e n e ra l  i n t e l l i g e n c e  r e p re s e n te d  
by th e  t o t a l  a c t i v i t y  o f  th e  b r a in j s p e c ie s  th e  two m ain form s o f  
i n t e l l i g e n c e ,  v e r b a l  and non v e r b a l ,  c o rre sp o n d in g  t o  th e  l e f t  and r i g h t  
hem ispheres^  p roprium  th e  d i f f e r e n t  s k i l l s  w i th in  each  m ain f a c to r ,  and 
a c c id e n s , th e  in d iv id u a l  d i f f e r e n c e s .  I t  can  be s a id  t h a t  t h i s  i s  no more 
th a n  a  more s o p h i s t i c a te d l y  ex p re sse d  f a c u l ty  p sy ch o lo g y , b u t  th e  com parison  
i s  n o t j u s t i f i e d ,  s in c e  f a c t o r s  a r e  o b je c t iv e ly  d e f in e d  and n o t s u s c e p t ib le  
to  e n d le s s  s u b je c t iv e  p r o l i f e r a t i o n  a s  w ere f a c u l t i e s .
However, th e s e  t h e o r i e s  a r e  a s  y e t  e n t i r e l y  h y p o th e t ic a l  f o r  many 
c l i n i c a l  f in d in g s  a re  e q u iv o c a l and f a c to r  a n a ly t i c  s tu d ie s  in c o rp o ra te  
few c l i n i c a l  t e s t s .  S p a t i a l  a b i l i t y  i n  p a r t i c u l a r  i s  d i f f i c u l t  t o  l o c a l i z e  
and h a s  o n ly  been  s tu d ie d  in t e n s iv e ly  s in c e  W orld War I I .  From th e  e a r ly  
work o f  M cFie, P ie rc y  and Z angv /ill (1 9 3 0 ), C r i tc h le y  (1953) and o th e r s  
done on a  few w e ll  s tu d ie d  p a t i e n t s ,  i t  would seem t h a t  i t  was f u n c t io n a l ly  
o rg a n iz e d  w i th in  th e  p a r i e t a l  lo b e s  o f  b o th  h em isp h eres  w ith  a  predom inance 
i n  th e  r i g h t .  T y p ic a l t e s t s  u sed  were copying  d e s ig n s  w ith  p e n c i l  and 
p a p e r , a ssem b lin g  o th e r  d e s ig n s  w ith  m a tc h s tic k s ,  d raw ing  maps, p la n s ,  
p eo p le  and b ic y c le s ,  and assem b lin g  b lo c k s  t o  make a  p a t t e r n .  Only th e  
l a s t ,  Kohÿ B lo c k s , h a s  d e f i n i t e l y  been  found to  lo a d  on  a s p a t i a l  f a c t o r ;  
th e  o th e r s  may a s  y e t  be b e t t e r  term ed v ia q p l-m o to r  t a s k s  u n t i l  t h e i r  
f a c t o r i a l  c o m p o sitio n  i s  known.
By 1964, P ie r c y ,  i n  sum m arizing th e  r e s e a r c h  up t o  d a te ,  rem arked  
on th e  q u a l i t a t i v e  d i f f e r e n c e s  betw een th e  v isu o -m o to r d e f i c i t s  a s s o c ia te d  
w ith  l e f t  and r i g h t  l e s i o n s ,  f o r  w hich r i g h t  hem isp h ere  l e s i o n s  w ere 
a s s o c ia te d  w ith  u n i l a t e r a l  n e g le c t  o f  space  and f a i l u r e  on s p a t i a l  t e s t s  
n o t in v o lv in g  manual perfo rm an ce , l e f t  hem isphere  l e s i o n s  w ere a s s o c ia te d  
w ith  l e f t / r i g h t  d i s o r i e n t a t i o n .  He c o n s id e re d  th e  p o s s i b i l i t y  t h a t  th e  
fo rm er may be due to  a g n o s ia  and th e  l a t t e r  to  a p r a x ia ,  b u t  d ism issed  
i t  b ecau se  i t  was n o t su p p o rte d  by an  experim en t by  P ie rcy  and Smyth ( 1962 ) ,  
though  t h i s  was n o t s u r p r i s in g  s in c e  th e  t e s t  th e y  u se d . R av en 's  P ro g re s s iv e  
M a tr ic e s , lo a d s  m ain ly  on g e n e ra l r e a s o n in g  and n o t s p a t i a l  a b i l i t y ,  a s  
th e y  th o u g h t .
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An e a r ly  s tu d y  o f  P ie r c y ,  H ecaen and A ju r ia g u e r ra  ( 196O) i s  c i t e d  
by P ie rc y  th a t  o u t o f  403 u n s e le c te d  c a se s  o f  u n i l a t e r a l  c e r e b r a l . l e s i o n s  
t h a t  " c o n s t r u c t io n a l  a p ra x is "  was tw ic e  a s  common w ith  r i g h t - s i d e d  le s i o n s  
(22?0 a s  w ith  l e f t - s i d e s  l e s io n s  (11^:$). L a te r  McFie (1 9 7 2 ), h av in g  
rev iew ed  s tu d ie s  o f  p a t i e n t s  by McFie and Z an g v ;ill ( I 96O) and ex p e rim en ts  
done by W arrin g to n  and Jam es ( I 967 ) c o n s id e re d  t h a t  " th e y  l e n t  s u p p o r t to  
th e  im p re s s io n  t h a t  th e  d is o rd e r  i n  th e  l e f t  hem isphere  p a t i e n t s  was one 
o f  m a n ip u la t io n , w hereas i n  th e  r i g h t  hem isphere  c a s e s  i t  was p e r c e p t io n " .
W arrin g to n  ( I 966 ) fo llo w in g  up a  q u a l i t a t i v e  d i f f e r e n c e  n o t ic e d  
i n  c a s e s  w ith  r i g h t  and l e f t  l e s i o n s ,  found i n  a  group  o f  62  p a t i e n t s ,  t h a t  
th o s e  w ith  r i g h t  hem isphere  le s io n s  have d i f f i c u l t y  i n  in c o rp o r a t in g  
s p a t i a l  in fo rm a tio n  le a d in g  to  d is p ro p o r t io n  and f a u l t y  a r t i c u l a t i o n  o f  
p a r t s ,  w h ile  th o s e  w ith  l e f t  hem isphere l e s io n s  h ad  d i f f i c u l t y  i n  p la n n in g  
th e  d raw ing  p ro c e s s  le a d in g  to  s im p l i f ie d  v e r s io n s  o f  th e  m odel. As 
p ro p o r t io n  i s  found to  lo a d  on a s p a t i a l  f a c t o r ,  t h i s  m ight i n d i c a t e  t h a t  
th e  r i g h t  hem isphere  may be more n e c e ssa ry  f o r  a s p a t i a l  t a s k  th a n  th e  l e f t  
h em isp h ere .
C r i tc h le y  (1953) found t h a t  s p a t i a l  d e f e c ts  i n  dravTing maps o r  
p la n s  co u ld  o c c u r w ith o u t c o n s t r u c t io n a l  a p ra x ia *  He c o n s id e re d  t h a t  
"The f e a tu r e s  w hich su g g e s t s p a t i a l  d i s o r g a n iz a t io n  in c lu d e  a  ten d en cy  to  
co n fu se  th e  th re e -d im e n s io n s  o f  s p a c e " . Thus a  p a t i e n t  v /ith  r i g h t  p a r i e t a l  
s o f te n in g  who i s  t o l d  to  draw a p la n  o f  th e  g round f lo o r  o f  h i s  house 
in tro d u c e d  chim neys o r  ro o f  to p s  i n to  h i s  s k e tc h  (F ig  1 2 ,1 )
ROÔTTV T H tt
F ig .  1 2 .1 . C on fu sio n  o f  d im ensions r e v e a le d  i n  a  p a t i e n t ' s  draw ing 
o f  a p la n  o f  a  h o u se .
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Such a draw ing i s  abou t t h a t  o f  a  7 y e a r  o ld  and would o b ta in  a  
s ta n d a rd  s c o re  o f  90 a t  t h a t  age and w e ll  below  76 a t  15 y rs#  W hile 
C r i tc h le y  c o n s id e re d  th e  draw ing abnorm al, i t  m ight be  u s e f u l  to  c o n s id e r  
i t  a s  ev id en ce  o f  f u n c t io n a l  r e g r e s s io n .  (A bercrom bie 1 9 6 4 ).
M cFie, P ie rc y  and Z angw ill (1950) looked  a t  e ig h t  caseô  w ith  
g ro s s  v iz U O -s p a tia l  d is o r d e r s  i n  whom th e  l e s i o n  was e x c lu s iv e ly  o r  
p red o m in an tly  r i g h t  s id ed #  F iv e  had d e f e c ts  i n  p la n  d raw ing , one was a  
m a s te r  p r i n t e r  w ith  a  r i g h t  f ro n to  p a r i e t a l  tum our# A n e u r o lo g ic a l  
ex am in a tio n  showed t h a t  th e r e  was l e f t  homonymous hem ianop ia  and t h a t  
h i s  l e f t  arm and le g  w ere s l i g h t l y  s p a s t i c  w ith  e x a g g e ra te d  te n d o n  r e f l e x e s  
and a l e f t  p l a n t a r  e x te n so r  response#  A p s y c h o lo g ic a l  e x am in a tio n  showed 
no g e n e ra l i n t e l l e c t u a l  l o s s ,  d y s c a lc u l ia  o r  d y s p h a s ia , b u t g ro s s  d e f e c ts  
i n  K o h s 'B lo ck s , a ssem b lin g  a M anikin , an  i n a b i l i t y  to  copy d e s ig n s  and 
draw o b je c ts  from  memory# He co u ld  coun t d i s c r e t e  b lo c k s ,  b u t n o t when i n  
a  s o l id  cube and  th e  h o r iz o n ta l  i n  c o -o rd in a t io n  o f  sp ace  t i l t e d  l e f t  and 
upwards# H is d raw ing  o f  a  p la n  o f  h i s  house i s  i l l u s t r a t e d  below  to g e th e r  
w ith  Z an g w ill* s  c o r r e c t  draw ings (F ig#  12#2 ( a )  and (b ) )#
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Fig#  1 2 .2  ( a )  Ground p la n  o f  
house by p a t i e n t
(b )  P la n  o f  house by Zangv4.ll
T h is  p la n  o b ta in s  a. raw s c o re  o f  l 4 ,  w hich i s  a v e ra g e  f o r  a n  8^  yr#  
old# I t  shows a more s o p h is t ic a te d  r e p r e s e n ta t io n  o f  a door th a n  i s  
u s u a l  a t  t h a t  a g e , w hich may be a rem nant o f  a  h ig h e r  l e v e l  o f  s k i l l ,  and 
p o s s ib ly  g ro s s  d i s o r i e n t a t i o n ,  f o r  b o th  back  and f r o n t  fa c e  th e  same way#
I t  a l s o  shows a t y p i c a l  la c k  o f  a b i l i t y  to  p u t th e  rooms to g e th e r  and a  
p re o c c u p a tio n  w ith  th e  i n t e r i o r ,  so  t h a t  th e  o u te r  w a ll  i s  n o t c o n s id e re d , 
w hich i s  t y p i c a l  o f  8 yr# o ld  p lans#  I t  i s ,  how ever, a t  a  h ig h e r  age 
l e v e l  th a n  th e  exam ple g iv e n  by C r itc h le y #
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■ A ’r a t h e r  e a s i e r  t a s k ,  th e  p la n  o f  a  ward was g iv e n  t o  a  p a t i e n t  
d e s c r ib e d  by Humphrey and Z an g w ill i n ‘1952. (F ig  1 2 . 5 . ) .  The p a t i e n t  
was a . / l e f t  handed man ex ce p t t h a t  he w ro te  w ith  h i s  r i g h t  h an d . ' He had 
a  r i g h t  o c c i p i t a l  p e n e t r a t in g  b r a in  i n j u r y .  The symptoms w ere a s s o c ia te d  
w ith  b o th  h em isp h e re s , l e f t  homonymous h em ianop ia , c o r t i c a l  s e n so ry  l o s s ,  
m otor d i s a b i l i t y ,  mixed d y sp h a s ia , d re s s in g  d y s p ra x ia , r i g h t / l e f t  c o n fu s io n , 
c o n s t r u c t io n a l  d y sp ra x ia  and d is tu rb e d  s p a t i a l  o r i e n t a t i o n .
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F ig  1 2 .5  ( a )  P a t i e n t s  p la n  o f  ward . (b ) A c tu a l w ard p la n
V/hen h e  drew th e  p la n  o f  h i s  ward s ix  weeks a f t e r  h i s  ad m iss io n , 
i t  showed th a t  he was able, to  draw i t  e n t i r e l y  h o r iz o n ta l l y  in c lu d in g  th e  
b e d s , b u t  some p a r t s  w ere vnrongly i n t e r r e l a t e d .  As he  was m ain ly  
le f t - h a n d e d ,  i t  i s  p o s s ib le  t h a t  dominance was n o t w e ll  e s ta b l i s h e d  and 
t h a t  f u n c t io n a l  t r a n s f e r  was p o s s ib le  to  th e  l e f t  h em isp h e re . C ontinued  
d y sp h a s ia  s u g g e s ts  t h a t  th e  r i g h t  o c c i p i t a l - p a r i e t a l  was in v o lv e d  w ith  
la n g u a g e . I f  s o , i t  i s  p o s s ib le  t h a t  th e  main a r e a  f o r  s p a t i a l  u n d e rs ta n d in g  
was i n  th e  l e f t  p a r i e t a l  o c c i p i t a l ,  r e s u l t i n g  i n  a  p la n  w here th e  m ajor 
problem  o f  how to  i n t e r p r e t  th re e -d im e n s io n a l sp ace  h o r i z o n t a l l y  was s o lv e d , 
b u t s p a t i a l  d i s o r i e n t a t i o n  rem ained*
Only v e ry  t e n t a t i v e  c o n c lu s io n s  may be drawn from  th e s e  th r e e  
c a s e s  w ith  r e g a rd  t o  what l i g h t  th e y  throw  on w hich p a r t  o f  th e  b r a in  i s  
in v o lv e d  i n  th e  fu n c t io n  o f  p la n  dravd.ng. D i f f i c u l t i e s  o f  e v a lu a t io n  a r i s e  
b e c a u se :
1 . The d eg ree  o f  p re v io u s  i n t e l l e c t u a l  f u n c tio n in g  i s  n o t known. As 
S ta r k  ( 1961 ) h a s  s a id ,  " th e  e f f e c t  o f  lo c a l i z e d  b r a in  damage i s  
b e s t  se e n  i n  s u b je c t s  o f  good e d u c a tio n a l  b ack g ro u n d " . I n  th e s e  
c a s e s  o n ly  th e  p r i n t e r  c a se  may be assum ed to  have been  av e ra g e  
• i n  p la n  d raw ing ; C r i tc h le y * s  c a se  m ight n ev e r have been  a b le  to  
draw a p la n .
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2 . D egree o f  p re v io u s  l a t e r a l i z a t i o n  o f  f u n c t io n  would a f f e c t  p r e s e n t
i n c a p a c i ty .  Humphrey and Z an g w ill* s  c a s e  shows th e  l e a s t  d is r u p t io n
i n  fu n c t io n in g ,  b u t t h i s  may be b ecau se  h i s  p re v io u s  ach ievem en t 
■ l e v e l  was h ig h  o r  b ecau se  h i s  m ain s p a t i a l  f u n c t io n  was i n  th e  
l e f t  hem isphere  and th e r e f o r e  n o t a f fe c te d #
3* A rea o f  p r e s e n t  damage i s  a l s o  im p o r ta n t .  Of th e s e  th r e e  c a s e s
th e  l e a s t  a f f e c t e d  i s  th e  l a s t  one w ith  th e  c irc u m sc r ib e d  in j u r y ,  
w h ile  th e  o th e r  two a r e  a f f e c t in g  la r g e  a r e a s  o f  th e  c o r te x  and 
p ro b a b ly  s u b c o r t i c a l  s t r u c t u r e s .
4 .  E x a c tly  what a b i l i t y  i s  im p a ired  i s  a l s o  am biguous. The l a s t  two
c a s e s  have f a u l t y  d i s o r i e n t a t i o n ,  b u t  have p a r t i a l l y  so lv e d  th e  
problem  o f  th e  h o r iz o n ta l  tw o -d im e n s io n a l.
However, i t  i s  w orth  c o n s id e r in g  th e  d i s a b i l i t i e s  e v id e n t i n  th e s e  
.p la n s  w ith  o th e r  d i s a b i l i t i e s  m entioned  p r e v io u s ly .  I n  g e n e ra l ,  th e  
c o n c lu s io n  seems to  be t h a t  in ju r y  to  th e  l e f t  hem isphere  r e s u l t s  i n  
a p ra x ia  due to  a  d is o r d e r  i n  m a n ip u la tio n , w h ile  an  in ju r y  t o  th e  r i g h t  
h em isphere  r e s u l t s  i n  a g n o s ia  due to  a d is o r d e r  i n  p e r c e p t io n  p a r t i c u l a r l y  
a f f e c t i n g  3D ta s k s .  The c o n c e p tu a l iz a t io n  o f  a p la n  r e q u ir e d  3D 
v i s u a l i s a t i o n  o f  a  h ig h  o rd e r ,  b u t on ly  a  low o rd e r  v isu p -m o to r a b i l i t y .  
T h is  i s  e x e m p lif ie d  i n  developm en ta l te rm s by  a v e ra g e  c h i ld r e n  n eed in g  to  
be  9 y r s .  b e fo re  th e y  c a n 'm e n ta l ly  m a n ip u la te  3D sp a c e , w h ile  b e in g  a b le  
to  draw r e c ta n g le s  a t  4 y r s .  Thus d e fe c t iv e  p la n  draw ing i n  p a t i e n t s  
w ith  r i g h t  p a r i e t a l  damage seems c o n s i s te n t  w ith  o th e r  f in d in g s  and  may 
be cau sed  by d i f f i c u l t y  i n  3D v i s u a l i s a t i o n .  As t h i s  was th o u g h t by  
Sm ith  ( 1964) to  b e  an  a s p e c t  o f  s p a t i a l  a b i l i t y ,  i t  would su g g e s t t h a t  
a n  i n t a c t ,  non-dom inan t, u s u a l ly  r i g h t  hem isphere  would be  n e c e ss a ry  f o r  
t h i s  f a c t o r  t o  ap p ea r
To a tte m p t to  d is c o v e r  i f  th e s e  c l i n i c a l  o b s e rv a tio n s  c o u ld  be 
s u b s t a n t i a t e d ,  i t  would be n e c e ss a ry  to  in v e s t i g a t e  p la n  draw ing i n  
a d u l t  p a t i e n t s  o f  a t  l e a s t  av e ra g e  in t e l l i g e n c e  w ith  l e f t  and r i g h t  
p a r i e t a l  damage k eep in g  th e  se x e s  s e p a r a te .  I d e a l l y ,  th e  damage sh o u ld  
be a s  c irc u m sc r ib e d  a s  p o s s ib le  and c o r t i c a l  r a t h e r  th a n  in v o lv in g  th e  
b a s a l  g a n g l ia .  A c o n t ro l  group m atched f o r  a g e , se x  and a b i l i t y  would 
a l s o  be needed .
As y e t  i t  h a s  no t been  p o s s ib le  to  assem b le  such a  group  o f  
a d u l t s ,  b u t a sam ple o f  h em ip leg ic  c h i ld r e n  was a v a i l a b l e .  U n fo r tu n a te ly ,  
such  a  sam ple s u f f e r s  from two d isa d v a n ta g e s  i n  com parison  with, b r a in ­
damaged a d u l t s ;  th e  damage, a lth o u g h  co n fin e d  to  one hem isphere  alw ays 
in v o lv e s  s u b - c o r t i c a l  s t r u c t u r e s  and b ecau se  i t  i s  damage to  a d e v e lo p in g
2Q:)
organ ism  a f f e c t s  th e  way i n  w hich i t  d ev e lo p s  th ro u g h  f a u l t y  in fo rm a tio n  
feedback# The r e s u l t  i s  t h a t  th e s e  c h i ld r e n  n o t o n ly  show a  p e r s i s t e n t  
d is o r d e r  o f  movement and p o s tu r e ,  b u t  a l s o  a d e f ic ie n c y  i n  a  w ide v a r i e ty  
o f  v iz u o -m o to r and p e rc e p tu a l  ta sk s#  T h is  s u g g e s ts  t h a t  th e  c o r t i c a l  
s p e c i a l i z a t i o n  m ight n o t be th e  same a s  i n  a d u l t s  w ith  norm al developm ent*
T h is  d i f f e r e n c e  i s  i l l u s t r a t e d  i n  a  s tu d y  o f  F itz h u g h  e t  a l  ( 1962) ,  
when th e  e f f e c t  o f  th e  d i f f e r e n c e  betw een l e f t  and r i g h t  hem isphere  l e s io n s  
on v e r b a l  and perform ance a b i l i t y  on th e  W echsler A du lt I n t e l l i g e n c e  S c a le  
was s tu d ie d #  As ex p ec ted  i t  was found t h a t  p a t i e n t s  w ith  l e f t  hem isphere  
l e s io n s  had a  mean v e rb a l  IQs o f  82 and perfo rm ance IQs o f  9I» w h ile  th o s e  
w ith  r i g h t  hem isphere  le s io n s  had  a  mean v e r b a l  IQ o f  9^ and a  perfo rm ance 
IQ o f  79 and th o s e  w ith  d i f f u s e  damage showed no d if f e re n c e #  T hese r e s u l t s  
came from  p a t i e n t s  w ith  c u r r e n t  l e s io n s  and  i s  c o n s i s te n t  w ith  v e r b a l  
s p e c i a l i s a t i o n  b e in g  i n  th e  l e f t  hem isphere  and perfo rm ance s p e c i a l i z a t i o n  
con ce rn ed  w ith  p ic tu r e s  and b lo c k s  i n  th e  r i g h t # Vfnen th e y  lo o k ed  a t  
p a t i e n t s  w ith  c h ro n ic  l e s i o n s ,  th e  s c o re s  w ere low er and th e r e  was no 
s i g n i f i c a n t  d if fe re n c e *
I n  c h i ld  h e m ip leg ic  g roups a  below  av erag e  s c o re  i s  u s u a l ly  o b ta in e d  
on th e  Wise w ith  no d i f f e r e n c e  betw een v e rb a l  and perfo rm ance s c a l e s ,  w hich 
i s  com parable  to  th e  p re v io u s  f in d in g s  i n  a d u l t s  w ith  c h ro n ic  le s io n s #
V/hen re v ie w in g  th e  l i t e r a t u r e ,  how ever, A bercrom bie (1964) found ev id en ce  
f o r  p e r c e p tu a l  and v isu o -m o to r d is o r d e r s  i n  b o th  g roups o f  h em ip leg ic  
c h i ld re n #
V/edell*& f in d in g s  i n  I 96O w ere an  e x c e p tio n  to  t h i s  f o r  when he 
lo o k e d  a t  th e  v i s u a l  p e rc e p tio n  o f  c e r e b ra l  p a l s i e d  c h i ld r e n ,  he found 
t h a t  i n  c a r e f u l ly  m atched g roups o f  s p a s t i c s  w ith  b i - l a t e r a l ,  l e f t  
u n i l a t e r a l ,  r i g h t  u n i l a t e r a l ,  a th e to id s  and a  c o n t r o l  group  th a t  p e r c e p tu a l  
im pairm ent was n o t a  g e n e ra l concom itan t o f  c e r e b r a l  p a l s y ,  b u t m ain ly  
a s s o c ia te d  w ith  b i l a t e r a l  and l e f t - s i d e d  s p a s t i c i t y #  The t e s t s  w hich 
d is t in g u is h e d  th e s e  g roups from  th e  c o n t ro l s  w ere th e  M anikin and M atching  
t e s t ,  w h ile  th e  t e s t s  w hich d i s t in g u is h  th e  l e f t  and r i g h t  h é m ip lé g ie s  
w ere th e  M atching and B ric k s  t e s t #  T h is  s tu d y  d i f f e r e d  from  most i n  t h a t  
IQ was c o n t r o l le d  and th e r e f o r e  i t  was p o s s ib le  to  remove th e  e f f e c t  o f  
g e n e ra l  in te l l ig e n c e *
SUMMARY
Work done w ith  a d u l t s  i n  p la n  draw ing s u g g e s ts  t h a t  r i g h t  p a r i e t a l  
l e s i o n s  im p a irs  p la n  drawing* I t  a l s o  in d i c a te s  t h a t  and 2D ta s k s  
r e q u i r in g  v i s u a l i s a t i o n  a r e  a l s o  im paired#  C h ild re n  w ith  c o n g e n i ta l
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l e s i o n s  r e s u l t i n g  i n  c e r e b ra l  p a ls y  do n o t g e n e r a l ly  show th e  same 
s p e c i a l i z a t i o n  o f  fu n c t io n  a s  i n  a d u l t s ,  b u t a s  a  g roup  show a  v a r i e t y  
o f  d is o r d e r s  in c lu d in g  v izu o -m o to r and s p a t i a l  i r r e s p e c t i v e  to  s id e  o f  
damage# O nly W edelT h as  shown a d i f f e r e n c e  i n  th e  ty p e  i f  im pairm en t 
s e e n . in  l e f t  and r i g h t  h ém ip lég ies#
' N e v e r th e le s s  s in c e  le s io n s  i n  a d u l t s  can  p roduce marked changes 
i n  p la n  d raw ing , i t  was c o n s id e re d  u s e f u l  t o  lo o k  f o r  e f f e c t s  o f  
n e u ro lo g ic a l  im pairm ent i n  c e r e b r a l  p a l s i e d  c h i l d r e n 's  draw ings# H em ip leg ic  
c h i ld r e n  w ere chosen  b ecau se  th e  a r e a  o f  damage was more l im i te d < to  one 
h em isp h e re , a lth o u g h  i t  can n o t be  assumed#
I n  a d d i t io n ,  a s  th e  P la n  t e s t  h a s  been  found  to  lo a d  on s p a t i a l  
and  v isu o -m o to r  f a c t o r s  i n  p h y s ic a l ly  norm al c h i ld r e n ,  more m ight b e  known 
ab o u t th e  i n t e r a c t i o n  o f  a b i l i t i e s ,  i f  o th e r  t e s t s  p ro b a b ly  lo a d in g  on 
th e s e  f a c t o r s  a r e  a l s o  given#
A s tu d y  was th e r e f o r e  d es ig n ed  to  i n v e s t i g a t e :
1# The e f f e c t iv e n e s s  o f  th e  P la n  t e s t  i n
a# D i f f e r e n t i a t i n g  h ém ip lé g ie s  from  norm al c h i ld re n #
b# D i f f e r e n t i a t i n g  l e f t  and r i g h t  h é m ip lé g ie s  from norm al c h ild re n #  
c# D i f f e r e n t i a t i n g  l e f t  from r i g h t  h ém ip lég ies#
2# The e f f e c t iv e n e s s  o f  th e  o th e r  t e s t s  i n  d i f f e r e n t i a t i n g  l e f t  an d
r i g h t  h em ip leg ic  c h ild re n #
3# To what e x te n t  f in d in g s  from  t h i s  b a t t e r y  o f  t e s t s  r e p l i c a t e d  o th e r  
• s tu d ie s  o f  h em ip leg ic  c h i ld r e n  and a d u lts #
4# How a b i l i t y  on th e  P la n  t e s t  r e l a t e d  to  a b i l i t y  on th e  o th e r  t e s t s #
METHOD
A. S u b je c ts
A group  o f  7 l e f t  h e m ip leg ic  and a  g roup  o f  8 r i g h t  h e m ip leg ic  
c h i ld r e n  w ere s e le c te d  from a  p h y s ic a l ly  han d icap p ed  schoo l#  C h ild re n  w ere 
o m itte d  i f  th e y  had o th e r  c o m p lic a tin g  CNS c o n d i t io n s  such  a s  e p i le p s y  o r  
h y d ro c e p h a lu s , . i f  th e y  w ere below  8 y r s # , a s  s c o r in g  on th e  P la n  t e s t  
i s  i n e f f e c t i v e  w ith  m e n ta lly  r e ta r d e d  c h i ld r e n  below  t h i s  a g e , and i f  
e i t h e r  th e  v e r b a l  o r  perform ance IQ s c o re s  w ere o f f  th e  s c a le #  The 
r e s u l t i n g  numbers were so  sm a ll t h a t  i t  was n o t p o s s ib le  t o  d iv id e  th e  
se x e s  a s  would have been  p re fe r re d #  A ll  ex ce p t two had  c o n g e n i ta l  
h e m ip le g ia  and th e y ,  one an  a c c id e n t and one p o s t - e n c e p h a l i t i c ,  had  th e  
traum a when v e ry  young. A l l  had e f f e c t iv e  u se  o f  one hand and arm , 
a l th o u g h  some d eg ree  o f  h y p e r to n ia  was o f te n  p r e s e n t  e lsew here#
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These c h i ld r e n  were m atched f o r  se x , a g e , and IQ w ith  c h i ld r e n  
m o s tly  from an  ESN schoo l#  The IQ was a s s e s s e d  on th e  VJISC FS i n  th e  
c a s e  o f  th e  h em ip leg ic  c h i ld r e n  and on th e  SB i n  th e  c a se  o f  th e  c o n t r o l  
group# I n  th e  fo rm er th e  s c o re s  w ere con tem porary , w hereas i n  th e  l a t t e r  
th e r e  was o f te n  an  i n t e r v a l  o f  abou t one y e a r ,  betw een th e  SB and th e  
P la n  s c o re .
B* T e s ts
T e s ts  w ere chosen  to  g iv e  an  e s t im a te  o f  g e n e ra l  i n t e l l i g e n c e  and 
p ro v id e  numerous ta s k s  i n  w hich v isu o -m o to r and s p a t i a l  a b i l i t y  may be 
r e q u i r e d .  Those in v o lv in g  i n t r i c a t e  m otor movements w ere avoided# Only 
t e s t s  s ta n d a rd iz e d  on c h i ld r e n  w ere u sed  f o r  a s  th e  g ro u p s  w ere so  sm a ll 
and th e  r i g h t  and l e f t  h é m ip lé g ie s  were n o t m atched f o r  age and s e x , i t  
was e s s e n t i a l  to  d is c o u n t th e s e  e f f e c t s  by u s in g  s ta n d a rd iz e d  s c o re s  
r a t h e r  th a n  raw  sco res#
B ender M otor G e s ta l t  T e s t (BG)
T h is  i s  a  t e s t  w hich shows q u a n t i t a t iv e  and q u a l i t i v e  changes 
when done by n e u r o lo g ic a l ly  im p a ired  a d u l t s  and c h i ld r e n  (B ender, 1938;
P a rso n s  e t  a l ,  1971; K o p p itz , 1963)# I t  i s  a l s o  a s s o c ia te d  w ith  a b i l i t y  
t o  do th e  P la n  t e s t  (C h ap te r X)# The K opp itz  s c o r in g  wrZLs ^ u se d .
Draw-A-Man (DAM)
D i f f i c u l t y  i n  d raw ing a  man h a s  been  n o te d  i n  b ra in -dam aged  a d u l t s  
• i n  s tu d ie s  a l re a d y  m en tioned . H a r r is  ( 1963) a l s o  c i t e s  s im i la r  f in d in g s ,
F reed  and P a s to r  (1931) found p a t i e n t s  draw ings to  im prove a f t e r  th a la to m y , 
F in g e r t ,  Kagan and S c h ild e r  (1939) n o ted  a  s te a d y  im provement i n  Goodenough 
s c o re s  a f t e r  shock  th e rap y #  H ere H a r r i s 's  s c o r in g  system  wia..â u se d , 
g iv in g  s ta n d a rd  s c o re s  from 3#0yrs to  13#0y r s .
Map T e s t
L e f t - r i g h t  d i s o r i e n t a t i o n  h a s  been  found i n  a d u l t s  w ith  l e f t  
hem isphere  damage (M cFie, P ie r c y  & Z an g w ill, 1930)# D evelopm ent o f  l e f t / r i g h t
C.Wllcls
d i s c r im in a t io n  i n  the: /^ own body o c c u rs  ~ _' _ _ , betw een th e  a g es  o f
chVlcL
3 and 9 y r s .  and i n  a  p e rso n  f a c in g  ther^  by  12 y e a r s .  The Map T e s t ,  i n  
w hich l e f t - r i g h t  d is c r im in a t io n  ta k e s  p la c e  i n  fo u r  d i r e c t i o n s ,  i s  more 
d i f f i c u l t  and d is c r im in a te s  c h i ld r e n  up to  18 y r s . , when th e y  re a c h  th e  
a d u l t  le v e l#  T h is  ty p e  o f  e r r o r  h a s  been  found more p r e v e la n t  i n  a d u l t s  
w ith  T u r n e r 's  Syndrome, who a l s o  have a d e f e c t  i n  p e r c e p tu a l  o rg a n iz a tio n #  
Money th e r e f o r e  th o u g h t i t  l i k e l y  th a t  i t  would be  v a lu a b le  i n  exam ining 
p a t i e n t s  w ith  known o r s u sp e c te d  b r a in  damage (Money, I 963 )#
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I t  was a l s o  th o u g h t p o s s ib le  t h a t  c h i l d r e n 's  s c o re s  on t h i s  
t e s t ,  would o f f e r  some a s s o c ia t io n  w ith  th o s e  on th e  P la n  T est*
F r o s t ig  D evelopm ental T e s t o f  V is u a l P e rc e p t io n
S ta n d a rd iz e d  a t  y e a r ly  i n t e r v a l s  from 3 -0  to  9 -0  y r s * ,  i t  c o n ta in s  
f iv e  s u b te s t s  in v o lv in g : I  Eye-m otor c o - o r d in a t io n  (EMC), I I  F ig u re -
ground p e rc e p t io n  (FGP), I I I  Form co n s tan c y  (FC ), IV P o s i t i o n  i n  
Space (P S ), V S p a t i a l  R e la tio n s h ip s  (SR)*
F r o s t ig ,  L e fe v e r  and W h ittle s e y  ( 196I )  found t h a t  c h i ld r e n  w ith  
known le a r n in g  d i f f i c u l t i e s ,  many o f  whom w ere " n e u r o lo g ic a l ly  han d icap p ed "  
showed a  g r e a t e r  s c a t t e r  o f  s u b te s t  s c o re s  and had  a  lo w er v e r b a l  s c o re  
th a n  norm al c h ild re n #  A bercrom bie and Jo n ck h ee re  (1964) found t h a t  a  
g roup  o f  c e r e b r a l  p a l s i e d  c h i ld r e n  had low er s c o re s  th a n  n o n -b ra in  damaged 
c h i ld r e n  on t h i s  t e s t  and th a t  h ém ip lé g ie s  d id  w orse th a n  a t h e to id s  on 
a l l  th e  t e s t s  ex ce p t lEMC# I t  was d ec id ed  t o  u s e  th e  s u b te s t  s c o re s  
s e p a r a te ly  i n  t h i s  s tu d y , a l th o u g h  i t  h a s  b een  found by  Ward (197^) t h a t  
one f a c to r  a c c o u n ts  f o r  most o f  th e  v a r ia n c e ,  e x c e p t f o r  th e  8 -0  t o  9 -0  
y e a r  o ld s ,  when a second  b i - p o l a r  f a c t o r  em erges, s e p a r a t in g  t e s t s  IV
• V _and V, lo a d in g  on k ,  from  I ,  I I  and I I I ,  in v o lv in g  d is c r im in a t io n  and 
p e rc e p tu a l  a b i l i t y #  T h is  l a t e r  ap pea rance  o f  a  s p a t i a l  f a c t o r  i s  
c o n s i s te n t  w ith  f in d in g s 'o n  s p a t i a l  f a c to r s  g e n e r a l ly .
H iskey  -  N ebraska (H iskey , I 966 )
T h is  i s  a  perform ance t e s t  d e v ise d  f o r  d e a f  c h i ld r e n  and a l s o  
s ta n d a rd iz e d  on h e a r in g  c h ild re n #  T hree o f  th e  s u b t e s t s ,  P ap er F o ld in g  
(P F ), B lock P a t t e r n s  (BP) and P u zz le  B locks (PB) may lo a d  on a  s p a t i a l  
f a c to r#  B oth  th e  b lo c k  t e s t s  a re  th re e -d im e n s io n a l  and may have some 
a f f i n i t y  w ith  p la n  drawing# I t  h a s  a l s o  b een  found  t h a t  M cFie, P ie r c y  
and Z a n g v /i l l 's  p a t i e n t s  f a i l e d  on b lo c k  c o u n tin g  when i n  a  s o l id  b lock#  
W edell ( i 960 ) to o  found th a t  i n  th e  B ric k s  t e s t ,  in v o lv in g  copy ing  m odels 
i n  b r i c k s ,  was im p a ire d  i n  l e f t  hém ip lég ies#
W echsler I n t e l l i g e n c e  S c a le  f o r  C h ild re n  (V/ISC)
T h is  t e s t  was u sed  to  p ro v id e  a  F u l l  S c a le  IQ so  t h a t  th e  h e m ip le g ic  
g roup  c o u ld  be m atched i n  i n t e l l i g e n c e  w ith  th e  c o n t r o l  group# I t  was '
a l s o  th o u g h t u s e f u l  to  lo o k  a t  th e  s u b - t e s t  s c o re s  s in c e  W echsler (1938) ;
had  found d e t e r io r a t e d  a d u l t s  low er on th e  'D o n 't  H old T e s t s ' ,  D ig i t  Span 
(D S), S i m i l a r i t i e s  (S ) D ig i t  Symbol and B lock D esign  (BD), V/hen re v ie w in g  
th e  l i t e r a t u r e  i n  a d u l t s ,  McFie (1972) had  found B lock D esign  (BD) im p a ire d  
i n  r i g h t  p a r ie ta l - te m p o r a l - o c c ip i ta l  p a t i e n t s ,  P ic tu r e  A rrangem ent (PA) 
i n  p a t i e n t s  w ith  r i g h t  tem p o ra l l e s io n s ;  S i m i l a r i t i e s  ( S l )  V ocabu lary  (VO)
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and D ig i t  Span (DS) i n  p a t i e n t s  \d .th  l e f t  te m p o ra l l e s io n s  and A rith m e tic  
(AR) and B lock D esign  (BD) i n  th o s e  w ith  l e f t  p a r i e t a l  l e s i o n s .
Co T rea tm en t o f  R e s u l t s .
I n  o rd e r  to  e l im in a te  th e  e f f e c t  o f  a g e , raw s c o re s  v/ere i n t e r p r e te d  
where p o s s ib le  i n  te rm s o f  s ta n d a rd  s c o re s  a s  i n  th e  WISC, DAM and P la n .  
O therw ise  age l e v e l s  w ere a s s e s se d  and th e  s c o re s  g iv e n  a s  q u o t ie n ts  a s  
i n  th e  Map, F r o s t ig  and N ebraska t e s t s .
RESULTS
l a .  T here was no s i g n i f i c a n t  d i f f e r e n c e  i n  a g e , IQ o r  P la n  s c o re s  betw een
th e  h em ip le g ic  and c o n t r o l  g ro u p s , a lth o u g h  th e  P la n  mean sc o re  i n  th e
h em ip leg ic  g roup  was low er (T ab le  1 2 .1 ) .
TABLE 1 2 .1 . [
AGE, IQ AND PLAN SCORES IN HEMIPLEGIC AND CONTROL GROUPS
M SD t P
AGS ■
HEMIPLEGIC 12y . 1.4m 7ol3 0 .1 1 2 NS
CONTROL 12y . 2 . 5m 7 .1 3
m
HEMIPLEGIC 76 .93 3 .0 4 0 .0 1 5 NS
CONTROL 77.00 3 .0 4
PLAN i
HEMIPLEGIC 73 .93 3 .9 3 0 .6 4 4 NS i
CONTROL. 78 .93 3 .9 3
1b .  When th e  h em ip leg ic  g roup  was d iv id e d  i n t o  l e f t  and r i g h t  h é m ip lé g ie s .
th e r e  was no d i f f e r e n c e  betw een them and t h e i r  c o n t r o l  g roups i n  mean /  age !
and IQ s c o r e s ,  a lth o u g h  th e  r i g h t  h em ip leg ic  g roup  te n d ed  to  have a  lo w er '
mean P la n  s c o re  th a n  i t s  c o n t r o l . (T ab le 12 . 2 . ) .
TABLE 12 . 2 .
AGE, IQ AND PLAN SCORES IN LEFT AND RIGHT HEMIPLEGIC AND CONTROL SCORES
M SD t P
AGE
LEFT HEMIPLEGIC . 11y . 4.29m 6 .362 c 0 .4 4 6 NS
CONTROL 11y . 8.45m 6 .362
RIGHT HEMIPLEGIC 12y.13.7m 1 2 .09 .0 .0 9 5 NS
CONTROL 12y . 5.4m 12.09
10
LEFT HEMIPLEGIC 81.71 3.01 0 .1 0 0 NS
CONTROL 8 1 .00 3.01
RIGHT HEMIPLEGIC 7 2 .73 3 .3 7 0 .5 7 NS
CONTROL 73 .30 3 .3 7
PLAN
LEFT HEMIPLEGIC 8 2 .00 6 .2 3 0 .1 1 5 NS
CONTROL 81 .00 6 .2 5
RIGHT HEMIPLEGIC 6 9 .00 4 .8 3 -1 .1 1 2 NS
CONTROL 77 .12 4 .8 3
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1 c . V/hen th e  l e f t  h ém ip lé g ie s  were compared w ith  th e  r i g h t  h é m ip lé g ie s , 
th e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  age and IQ , b u t th e  .1 l e v e l  o f
s ig n i f i c a n c e  was reac h ed  i n  th e  P lan . s c o re s . th e  r i g h t  h é m ip lé g ie s
g a in in g  low er s c o re s (T ab le  1 2 .5 ) •
TABLE 12 .5 •
AGE, IQ AND PLAN SCORES IN LEFT AND RIGHT HEMIPLEGIC GROUPS
M SD t P
AGE
LEFT HEMIPLEGIC 11y . 4.5m 10 .28 1 .2 1 4 NS
RIGHT HEMIPLEGIC 12y . 5.7m 19.61
IQ
LEFT HEMIPLEGIC 81.71 4 .3 0 1 .4 5 3 NS
RIGHT HEMIPLEGIC 72.73 4.21
PLAN
LEFT HEMIPLEGIC 82 .00 4 .3 9 2 .0 2 .1
RIGHT HEMIPLEGIC 69 .30 4 .2 5
2 .  The e f f e c t iv e n e s s  o f  th e  o th e r  t e s t s  i n  d i f f e r e n t i a t i n g  l e f t  and 
r i g h t  h em ip leg ic  c h i ld r e n  was looked  a t  by  com paring  th e  d i f f e r e n c e  on 
t e s t  s c o re s  betw een  each  group and th e  d i f f e r e n c e  betw een  each  t e s t  s c o re  
from  th e  WISC FS IQ i n  each  group s e p a ra te ly *  ^
f  ;•
a .  D if fe re n c e s  betw een t e s t  s c o re s  i n  l e f t  and  r i g h t  h em ip leg ic  g ro u p s .
The r i g h t  h em ip leg ic  c h i ld r e n  sc o re d  low er th a n  th e  l e f t  h em ip leg ic  
c h i ld r e n  on a l l  th e  t e s t s ,  b u t o n ly  two showed a  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e ,  th e  F r o s t ig  I I  FGP a t  th e  .01 l e v e l  and th e  WISC PA a t  th e  .0 2  
le v e lc  (T ab le  1 2 . 4 . ) .
T e s ts  w hich d id  n o t d i f f e r e n t i a t e  a t  a l l  h av in g  P > . 5  w ere 
th e  Map, F r o s t ig  I  EMC, N ebraska BPa, WISC CO, AR, PC and BD
b .  D if fe re n c e s  betw een WISC FS IQs and o th e r  t e s t  s c o re s  i n  l e f t  
and r i g h t  h e m ip le g ic  g roups s e p a r a te ly .
As h em ip leg ic  c h i ld r e n  sc o re  low er on t e s t s  in v o lv in g  
v isu o -m o to r  a b i l i t y  (A bercrom bie, 1965) *t* t e s t s  w ere done t o  se e
i f  any o f  th e  t e s t s  w ere s i g n i f i c a n t l y  low er th a n  th e  mean WISC FS
IQs i n  e i t h e r  th e  LH o r  RH groups, (T ab le  1 2 .6 ) ,
■ r
à.
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TABLE 12,4 '
DIFFERENCE OF TEST SCORES IN LEFT AND RIGHT HEMIPLEGIC GROUPS
TEST N LT. HEM, RT. HEM,
BG 12 62 .00 49 .86 1 .5 2 NS
DAM 11 80 .00 69 .83 1*77 NS
MAP 10 85 .60 78 .57 0 .4 5 NS
PLAN 13 82 .00 69 .50 2 .0 2 .1
FROSTIG 
I EMC 70 .60 63 .25 0 .7 5 NS
II FGP 11 64 .7 5 45 .88 3 .6 2 .01
III FC 11 70.00 52 .2 5 2 .6 8 NS
IV PS 11 6 4 .60 5 6 .6 2 1 .20 NS
V SR 11 71.50 59 .50 1.91 .1
NEBRASKA
PF 8 81 .40 5 6 .8 2.01 .1
BP 8 85 .40 75 .40 0 .6 0 NS
PB 8 82 .80 66 .20 1 .06 NS
WISC
IN 13 7 .00 5 .3 7 1 .1 7 NS
CO 13 6.71 6 .7 5 0 .0 3 NS
AR 13 ' 6 .1 4  ■ 6 .7 5 0 .4 2 NS
SI 13 10 .5 7 7 .8 7 1 t4 3 NS
VO 13 8 .0 0 6 .3 7 1 .0 0 NS
DS , 13 6 .8 5 5 .6 0 0 .8 3 NS
PC . 13 6 .2 8 5 .7 5 0 .3 9 NS
PA 13 7 .86 4 .3 7 2 .7 4 .0 2
BD 13 7.71 7 .2 5 0 .3 8 NS
OA 13 8 .5 7 5 .6 2 1.31 NS
CO 13 6 .1 4 7 .5 7 0 .7 9 NS
VER 13 85 .28 76 .75 1 .2 9 NS
PER 13 81 .43 73 .50 1 .0 7 NS
FS . 13 81.71 72.75 1 .4 5 NS
An a n a ly s i s  o f  v a r ia n c e  confirm ed  th e s e  r e s u l t s  (T ab le  1 2 ,5 )
TABLE 12 .5  
ANALYSIS OF VARIANCE RESULTS
TEST F RATIO P
PLAN 4 .0 8 .1
FROSTIG II FGP 18 .02 .01
NEBRASKA PF 4 .0 6 .1
WISC PA 7 .4 7 .05
2 1 0
TABLE 12 .6
DIFFERENCES BETWEEN WISC FS IQs AND OTHER TEST SCORES
LEFT HEMIPLEGICS RIGHT HEMIPLEGICS ■
N M SD t P N M SD t P
BG 7 19.71 16 .19 3 .2 2 .01 7 22 .29 1 1 .97 4 .9 8 .0 0 2
.  DAM 7 1.71 10.79 0 .4 2 NS 6 1 .1 7 11 .72 0 .2 4 NS
PLAN 7 0 .2 9 1 1 .97 0 .0 6 NS 8 3 .1 2 9 .6 3 0 .9 2 NS
MAP
FROSTIG
5 2 .4 0 7 .8 5 0 .6 9 . NS 5 6 .4 3 27 .3 2 0 .6 2 NS
I ,  EMC.
'  I 5 16 .40 22 .72 1.51 NS 8 9 .5 0 16 .42 1 .6 4  . NS
II ' FGP 5 19 .60 11 .87 3 .6 4 .01 8 2 6 .8 7 9 .3 3 8 .1 5 .001
III FC 5 15 .60 7 .8 3 4 .4 5 .01 8 20 .50 18 .88 3 .0 7 . 0 1 .
IV, ,PS 5 2 1 .4 0 14 .95 3 .2 0 .0 5 8 16 .12 14 .28 3 .1 9 .01
V SR 
NEBRASKA
5 14 .80 18 .86 1 .7 5 NS . 8 13 .00 11 .88 3 .9 9 .01
PF 5 4 .6 0 17 .02 0 .6 0 NS 5 12 .00 10.56 2 .5 4 .0 5
BP 5 0 .6 0 21 .94 0 ,0 6 NS 5 6 .6 0 2 3 .52 0 .6 3 NS
PB 5 5 .8 0 19 .73 0 .4 3 NS 5 ■ 2 .6 0 19.28 0 .3 0 NS
The t e s t s  showing th e  l a r g e s t  d i f f e r e n c e s  w ere th e  v isu o -m o to r 
t e s t s ,  w here a f ig u r e  had to  be cop ied  o r  d e a l t  w ith  i n  some way, such  a s  th e  
BG and F r o s t i g  I I ,  I I I ,  IV and V, The t e s t s  w hich showed no d i f f e r e n c e
w ere th e  F r o s t ig  I  a s im p le  t e s t  o f  eye m otor c o - o r d in a t io n ,  DAM and PLAN 
r e q u i r in g  some c o n c e p tu a l th in k in g ,  th e  MAP r e q u i r in g  o r i e n t a t i o n  and th e  
N ebraska BP and PB p ro b ab ly  lo a d in g  on a  s p a t i a l  f a c t o r .
As th e  t e s t  d i f f e r e n c e s  were g r e a t e r  i n  th e  r i g h t  h é m ip lé g ie s  
th e y  were exam ined, b u t none o f  th e  d i f f e r e n c e s  w ere found t o  be 
s t a t i s t i c a l l y  s i g n i f i c a n t .
3o Product-m oraent c o r r e l a t i o n s ,  u s in g  raw s c o r e s ,  w ere found to  
exam ine th e  amount o f  a s s o c ia t io n  betw een th e  P la n  and th e  o th e r  
t e s t s  (T ab le  1 2 .? ) .  I t  was th e n  seen  t h a t  a  h ig h  c o r r e l a t i o n  i n  one 
g roup  was o f te n  accom panied by a  low c o r r e l a t i o n  i n  th e  o th e r ,  a l th o u g h  
th e  o n ly  ones to  be s i g n i f i c a n t l y  d i f f e r e n t  w ere th e  DAM and OA b e in g  
h ig h e r  i n  th e  l e f t  h ém ip lé g ie s  and WISC S I ,  VO and  VER b e in g  h ig h e r  i n  
th e  r i g h t  h é m ip lé g ie s  a t  th e  .01  l e v e l  o f  c o n f id e n c e .
Product-m om ent c o r r e l a t i o n s  betw een th e  BG, DAM, WISC VER and 
PER and th e  o th e r  t e s t s  were th e n  c a lc u la te d  to  s e e  i f  th e y  showed 
th e  same p a t t e r n  o f  a s s o c ia t io n s  a s  th e  P la n , b u t  t h i s  was n o t fo u n d ,
(T ab le  1 2 .7 . ) .
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TABLE 12.7
PRODUCT-MOMENT CORRELATIONS OF BG, DAM, PLAN AND WISC Ver AND P e r  WITH 
THE OTHER TESTS IN LEFT AND RIGHT HEMIPLEGICS.
BG DAM PLAN WISCV er P e r
LH RH LH RH LH RH LH RH LH RH
BG - - 8lx x 21 57 08 37 -07 61 53
DAM 82xx 21 - - 85xx -1 4 39 —03 76x 44
MAP 77% 58 -3 5 -2 3 -0 4 -0 4 74 -1 2 57 -0 4
PLAN 57 08 85xx 14 .. - - 17 83XX 78x - 0 5
FROSTIG
I 27 13 14 01 -00 03 76x 11 -2 8 79xx
II 09 40 -21 22 -19 23 59 12 -2 7 79xx
III 42 11 46 28 35 57 -77% 38 62 48
IV 49 59 74 -19 73 21 -40 03 17 42
V -3 2 55 -01 14 . 23 19 - 76x -01 54 55
NEBRASKA -
PF 35 65 59 76x 63 01 55 92xx 59
BP 56 79x 80x -11 73 26 29 23 45 68
PB 26 10 57 -1 0 79;^ - 0 7 -0 3 13 91xx 66
Wise -
IN 32 44 19 52 -0 6 44 84xx 61 16 “ 25
CO 54 -0 7 79x 05 57 57 68 82xx 80x '-  01
AR 43 -0 9 43 26 16 58 98xx 86xx 48 24
SI -0 9 -2 3 02 . 09 -1 2 85&C 73x 87XX 11 . 10
VO 4 l -1 5 36 09 35 86^ 67% 90xx 8 lxx. 08
DS 11 80x 16 05 -0 2 42 92xx 77x 4 l 13 .
PC 04 -2 7 48 33 59 03 56 52 73X 32
PA * 31 79xx 18 12 -03 -2 0 50 15 52 75x
BD 27 16 47 43 74x -1 8 35 -0 1 63 89xx
OA 75x 61 87xx 65 89xx -55 93Sx -55 36 59
COD 67% 67x 63 21 69x 24
X
91XX 53 4 l 52
VER 37 - 0 7 39 03 17 83xx 67 47
PER 61 53 76x 44 ?8x -0 5 67 47 - -
Statistical Significance P = . 05x P = .O lxx p = 0OOI XXX
I t  was a l s o  d ec id ed  to  lo o k  a t  t e s t s  w hich showed s i g n i f i c a n t  
c o r r e l a t i o n s  i n  l e f t  and r i g h t  hém ip lég ies»  (T ab le  1 2 .8 ) .
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TABLE 12.8
TESTS SHOWING STATISTICALLY SIGNIFICANT CORRELATIONS IN LEFT AND RIGHT 
HEMIPLEGICS
LEFT HEMIPLEGICS RIGHT m ilPLEGICS
BG DAM PLAN WISC BG DAM PLAN WISC
VER. PER. VER. PER. '
DAMxx BGxx DAIboc F ix DAIbc BPx SIxxx PLANxx FIxx
MAPx PLANxx PFx INxx PLANx DSx - VOxxx Cpx F IIx x
OAx BPx PBx ' ARxxx PFxx PAxx - VERxx ARxx PAx
CODx COx BDx S ix PBxx CODx SIxx BDxx
OAxx OAxx VOX COx VOxx
PERx CODx DSxxx VOxxx DSx
OAxxx PCxx 
CÔIbDcx
DIAGRAMS ILLUSTRATING THE ASSOCIATION IN TABLE 1 2 .8
LEFT HEMIPLEGICS RIGHT HEMIPLEGICS
CÔP
e c -
m l p
AR
V E R
F J
VO
B P
PC
/ 1 1  \  
I X
C O
CO
COD ^ 3
B G r
VÔ
FX
F ît
P A
(SD
DArv\
The t a b le  c l e a r ly  r e v e a ls  t h a t  more t e s t  s c o re s  c o r r e l a t e  
s i g n i f i c a n t l y  i n  th e  l e f t  h é m ip lé g ie s  th a n  th e  r i g h t  h é m ip lé g ie s .
The diagram  below  T ab le  1 2 .8  i l l u s t r a t e s  th e  a s s o c i a t i o n s .  From t h i s  
i t  can  be seen  t h a t  t e s t s  m easuring v e r b a l ,  s p a t i a l  and v isu o -m o to r 
a b i l i t y  a re  i n t e r - c o r r e l a t e d  i n  l i î  b u t s e p a ra te  i n  RH. T h is  d i f f e r e n c e  
i n  c o r r e l a t i o n s  i n  th e  two g roups i s  a l s o  accom panied by a ten d en cy  f o r
213
the scores in the LH group to be higher than in the EH group.
These groups are small, but if the findings could be replicated 
in larger samples, the hypothesis could be made that the greater the 
possibility of intercorrelation, between verbal, spatial and visuo-motor 
abilities, the higher the score on tasks, which require a combination. The 
Plan test could be taken as an example. In a previous study, the Plan 
has been found to load on verbal, spatial and visuo-motor factors varying 
in emphasis according to the pathology of the sample, the sex and the 
age. In these hemiplegic groups, the Plan did not correlate with all 
these tests as in the physically ’normal* groups, instead, the Plan 
scores in LH group correlated with spatial (WISC OA and BD) and visuo-motor 
test DAM while in the RH group it correlated with verbal tests (WISC Si,
VO and VER). It is possible that in order to attain at least an average 
score, it is necessary to have a greater interaction between verbal, spatial 
and vizuo-motor systems than is evident in either of the hemiplegic groups.
DISCUSSION
The tests will now be grouped together and discussed according to 
whether or not they were effective in revealing any specific differences 
between the hemiplegic and non-hemiplegic groups and/or between the right 
and left hemiplegic groups. -
TESTS REVEALING NO DIFFERENCES
Plan
Although instances have been given of plan drawing being affected 
in adults with right parietal damage, there was no statistically significant 
difference in Plan scores between hemiplegic and normal children, nor 
between right and left hemiplegic children. In contrast to the adults, 
the right hemiplegic children, implying left hemisphere damage, had the 
lower scores. ,
Neither the hemiplegic nor the control children had Plan scores 
which differed significantly from their own mean WISC FS IQs in contrast 
to the educational and psychiatric groups where the Plan score was 
significantly lower.
DAM _
Like the Plan, the mean scores of the DAM showed no significant 
difference between right and left hémiplégies, nor did they differ from 
their own mean WISC FS IQs. Such was the age range and hence variety in 
drawing that inspection did not reveal any qualitative differences, such
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a s  W arring ton  had found i n  a d u l t s  w ith  l e f t  and r i g h t  l e s i o n s .  Drawing 
a  man d id  n o t p roduce th e  low er sc o re  i n  l e f t  h é m ip lé g ie s  t h a t  W edell had  
found when he u sed  th e  C o l l in s -D r iv e r  t e s t  i n  w hich a  M anikin had been  
assem b led .
Map *
A lthough  a d u l t s  w ith  l e f t  p a r i e t a l  l e s i o n s  may show l e f t - r i g h t  
c o n fu s io n  and M oney's MAP t e s t  i s  an  e x te n s io n  o f  t h i s ,  th e s e  g roups o f  
l e f t  and r i g h t  h e m ip leg ic  c h i ld r e n  showed no d i f f e r e n c e  i n  t h e i r  mean 
s c o r e s .  T h is  s u g g e s ts  t h a t  th e  u s u a l  hem isphere  s p e c i a l i z a t i o n  does n o t 
occu r when th e  damage i s  p r e n a ta l  o r  p e r i n a t a l .  M oreover, w hereas t h i s  
d i s a b i l i t y  can  o ccu r i n  a d u l t s ,  when g e n e ra l  r e a s o n in g  a b i l i t y  a p p e a rs  
i n t a c t ,  i n  t h i s  g roup o f  h em ip leg ic  c h i ld r e n  th e r e  was no d i f f e r e n c e  betw een  
t h e i r  I4AP s c o re s  and WISC IQ s. Thus i t  would seem t h a t  t h i s  t e s t  would 
n o t d iag n o se  b r a in  damage p r im a r i ly  o f  th e  ty p e  c a u s in g  a  m otor d y s fu n c tio n  
a s  found i n  s p a s t i c  h e m ip le g ia .
H iskey  -  N ebraska
B lock P a t t e r n s  and P u zz le  B lo c k s.
S in ce  a d u l t  p a t i e n t s  w ith  r i g h t  p a r i e t a l  damage had  been  found to  
have d i f f i c u l t y  i n  c o u n tin g 'b lo c k s  i n  th e  s o l i d  and .W edell had  found t h a t  
l e f t  h em ip le g ic  c h i ld r e n  made more e r r o r s  i n  cop y in g  a  b r ic k  m odel, some 
d if f e r e n c e  was ex p ec ted  betw een  l e f t  and r i g h t  h e m ip le g ic  g ro u p s , b u t th e r e  
was no d i f f e r e n c e  a t  a l l  i n  th e  B lock P a t t e r n s  o r  P u zz le  B lo c k s , n o r were 
th e  s c o re s  s i g n i f i c a n t l y  low er th a n  t h e i r  WISC IQ s.
WISC
T here was no d i f f e r e n c e  betw een WISC V e rb a l and Perform ance IQs 
a c c o rd in g  to  w hich hem isphere  was damaged, w hich i s  u n l ik e  th e  u s u a l  
f in d in g s  i n  a d u l t s  w ith  r e c e n t  trau m a. I n s te a d  th e  la c k  o f  d i f f e r e n c e  i s  
c o n s i s te n t  w ith  o th e r  s tu d ie s  done w ith  c h i ld r e n  (A bercrom bie, 1963) and 
w ith  a d u l t s  w ith  c h ro n ic  l e s i o n s .  T h is  s u g g e s ts  t h a t  th e  u s u a l  s p e c i a l i z a t i o n  
w hich o c c u rs  i n  th e  i n t a c t  b r a in  o f  th e  l e f t  hem isphere  u s u a l ly  b e in g  
dom inant f o r  lan g u ag e  s k i l l s  and th e  r i g h t  h em isphere  p redom inan t f o r  
s p a t i a l  s k i l l s  does n o t o ccu r i n  b ra in sw h ic h  have been  damaged a t  b i r t h  
o r  b e f o r e .
A lso  when th e  s u b te s t  s c o re s  were exam ined in d iv id u a l ly  no 
d i f f e r e n c e s  w ere found excep t i n  th e  PA. w hich w i l l  be d is c u s se d  l a t e r .
T h is  c o n t r a s t s  w ith  McFie*s f in d in g  i n  I 96O when he d em o n stra ted  an  
a s s o c ia t io n  i n  a d u l t  p a t i e n t s  w ith  lo c a l iz e d  l e s i o n s  i n  l e f t  te m p o ra l lo b e
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and im pairm ent on th e  S I and VO and l e s io n s  i n  th e  l e f t  p a r i e t a l  w ith  
im pairm ent on th e  AR and BD s u b te s t s .  Such f in d in g s  .a t  once in d i c a te s  
th e  l i m i t a t i o n s  o f  c o n c lu s io n s  ab o u t s p e c i a l i z a t i o n  th a t  can  be drawn 
i n  t h i s  s tu d y  f o r  a lth o u g h  a u to p s ie s  o f  s e v e re ly  in c a p a c i ta te d  c e r e b r a l  
p a ls y  c h i ld r e n  u s u a l ly  show more e x te n s iv e  damage th a n  j u s t  th e  p y ram id a l 
and e x t r a  p y ram id a l t r a c t s ,  i t  can n o t be assum ed i n  a l l  c a s e s .  I t  
i s  p o s s ib le  t h a t  th e s e  c h i ld r e n  showed no d i f f e r e n c e  on th e s e  t e s t s  
b eca u se  th e r e  v/as no te m p o ra l o r  p a r i e t a l  damage, n o t  b eca u se  o f  th e  
la c k  o f  l e f t  v e r s u s  r i g h t  hem isphere  s p e c ia l i z a t io n *
TESTS RE /^EALIÎ'ÎG SOME DIFFERENCES
B ender G e s ta l t
B oth  g roups sc o re d  s i g n i f i c a n t l y  low er on th e  BG th a n  on  th e  
WISC FS, p a r t i c u l a r l y  th e  r i g h t  hem ip leg icS o  Such a  r e s u l t  w ould seem t o  
su p p o r t o th e r  f in d in g s  t h a t  th e  BG i s  s e n s i t i v e  to  b r a i n  damage, b o th  i n  
a d u l t s  and c h i ld r e n  (P a rso n s  e t  a l ,  1971 and E an v ik , 1 9 5 5 ) . i t  does 
n o t su p p o r t a d u l t  f in d in g s  w ith  r e g a rd  to  l a t e r a l i z a t i o n  f o r  r e s u l t s  s u g g e s t 
t h a t  th e  a b i l i t y  to  copy g eo m etric  f ig u r e s  i s  a  r i g h t  hem isphere  
s p e c i a l i z a t i o n  (H irsc h e n fa n g  19&Gf B ogen ,1969) .
F r o s t ig  ■ ' V :
F r o s t i g  I I  FGP was th e  most e f f e c t i v e  t e s t  i n  d i f f e r e n t i a t i n g  l e f t  
from r i g h t  h é m ip lé g ie s  and th e  s c o re s  i n  b o th  g ro u p s w ere a l s o  s i g n i f i c a n t l y  
low er th a n  t h e i r  V/ISC FS IQ s. B oth l e f t  and r i g h t  h é m ip lé g ie s  had 
s i g n i f i c a n t l y  low er s c o re s  on t e s t s  I I I  FC and IV PS com pared w ith  t h e i r  
V/ISC FS IQ s, a l th o u g h  th e y  d id  n o t d i f f e r  s i g n i f i c a n t l y  from each  o th e r .
I t  was n o t ic e a b le  t h a t  t e s t  I  EÎ4C, w hich m easured m ain ly  s im p le  v isu o -m o to r  
e r r o r s  showed n e i th e r  a d i f f e r e n c e  betw een th e  h e m ip le g ic  g ro u p s n o r betw een  
i t s  s c o re s  and V/ISC FS IQ s. T h is  shows t h a t  th e  d i s a b i l i t y  on th e  o th e r  
t e s t s  i s  th e  r e s u l t  o f  th e  d e f ic ie n c y  a t  a  h ig h e r  l e v e l  o f  i n t e g r a t i o n  and 
can n o t be e x p la in e d  by a low er l e v e l  v isu o -m o to r d e f ic ie n c y *
V/ISC P ic tu r e  A rrangem ent
McFie (1960) had found t h a t  a d u l t  p a t i e n t s  w ith  r i g h t  f r o n t a l  and  
te m p o ra l l e s io n s  had im p a ire d  s c o re s  on th e  V/ISC PA, H ere i t  was th e . 
r i g h t  h em ip leg ic  c h i ld r e n ,  im p ly in g  l e f t  hem isphere  damage,' whose s c o re s  
w ere b o th  s i g n i f i c a n t l y  low er th a n  th o se  o f  th e  l e f t  h e m ip le g ic  c h i ld r e n  
and  low er th a n  t h e i r  own V/ISC FS IQ . I t  was th e  o n ly  s u b te s t  o f  th e  V/ISC 
to  show th e s e  d i f f e r e n c e s .
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CONCLUSION
The P la n  t e s t  d id  no t d i s t in g u is h  betw een th e  h em ip leg ic  g ro u p s , 
n o r d id  e i t h e r  group perfo rm  p a r t i c u l a r l y  b a d ly  on i t ,  when com pared w ith  
g e n e ra l  i n t e l l i g e n c e  a s  m easured by th e  WISC, However, few o f  th e  o th e r  
t e s t s  showed any p a t t e r n s  o f  w eakness, w hich c h a r a c te r i s e  th e  s c o re s  o f  
a d u l t s  w ith  hem isphere  damage e i t h e r ,  w hich i n  t u r n  s u g g e s ts  t h a t  t h i s  
p a r t i c u l a r  g roup o f  h em ip leg ic  c h i ld r e n  d id  n o t show th e  l e f t / r i g h t  
hem isphere  s p e c i a l i z a t i o n  f o r  v e rb a l  and s p a t i a l  a b i l i t i e s  w hich i s  found 
i n  a d u l t  b ra in s#  Thus i t  seems th a t  such  t e s t s  can  o n ly  be  u sed  to  
i n v e s t i g a t e  s p e c i a l i z a t i o n ,  when th e r e  h a s  been  norm al developm ent and th e  
traum a had o c c u rre d  to  th e  f u l l y  developed  b r a in  o f  th e  a d u l t#  V ig o tsk y  
( i 960) makes th e  p o in t  t h a t  a l e s i o n  i n  a  c h i l d 's  b r a in  i n t e r f e r e s  vn.th th e  
r e l a t i o n s h i p  betw een fundam ental system s i n  th e  c o r te x  and i n t e r f e r e s  w ith  
a l l  f u tu r e  developm ent o f  h ig h e r  c o r t i c a l  a r e a s ,  w hereas a  l e s i o n  i n  th e  
same re g io n  i n  a d u l t  l i f e  a f f e c t s  low er z o n e s . T h is  m ight e x p la in  th e  la c k  
o f  hem isphere  s p e c i a l i z a t i o n ,  w hich h a s  o c c u rre d  i n  th e s e  h e m ip leg ic  
c h i ld r e n .
D uring  t h i s  s tu d y  one i n t e r e s t i n g  o b s e rv a tio n  was made w hich may
i n d ic a te  a  u s e f u l  te c h n iq u e  o f  in v e s tig a tio n ©  When a  d iagram  was drawn
i l l u s t r a t i n g  th e  c o r r e l a t i o n s  betw een t e s t s ,  i t  co u ld  be se e n  th a t  th e
l e f t  h e m ip leg ic  c h i ld r e n  w ith  presum ably  s u p e r io r  l e f t  hem isphere  fu n c t io n
showed a  more in v o lv e d  c o r r e l a t i o n  m a tr ix  betw een  v e r b a l ,  s p a t i a l  and
v isu o -m o to r  fu n c t io n s  th a n  r i g h t  h em ip leg ic  c h i ld r e n ,  w here th e s e  f a c t o r i a l l y
I  Table
d i s s im i l a r  t e s t s  showed no i n t e r  r e la t io n s h ip ,  ■ ^  I t  may be a sk ed  th e r e f o r e  
i f  th e  l e f t  hem isphere  h a s  a g r e a t  f a c i l i t y  i n t e r r e l a t i n g  th e  v e r b a l  and 
s p a t i a l  system s and i f  s o ,  i f  t h i s  i s  why t h i s  g roup  s c o re s  h ig h e r  on most 
o f  th e  t e s t s ,  r e s u l t i n g  i n  a  h ig h e r  m easure o f  in te l l ig e n c e ©
I f  such  a  r e s u l t  was r e p e a ta b le  on a  l a r g e r  g roup th e n  i t  m ight b e  
asked  i f  th e  l e f t  hem isphere i s  more e f f i c i e n t  th a n  th e  r i g h t  i n  u s in g  
s p a t i a l  m a te r ia l  p ro c e sse d  e i t h e r  i n  i t s  own o r  o p p o s ite  h em isp h ere .
Beaumont and Dimond (1973)concluded  th a t  " p r e s e n ta t io n  to  th e  l e f t  o r  to  
b o th  h em isp h eres  le a d s  to  b i l a t e r a l  le a r n in g ,  w h ile  p r e s e n ta t io n  to  th e  
r i g h t  hem isphere  a lo n e  r e s u l t s _ o n ly  i n  le a r n in g  i n  t h a t  h em isp h e re" .
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C H A P T E R  . X II I  
PLAN DRAWING IN MALADJUSTED CHILDREN
AIM
I n  t h i s  C h ap te r i t  i s  p roposed  to  lo o k  a t  w hat ev id en ce  th e r e  
i s  t h a t  :
1 . M a lad ju s ted  c h i ld r e n  sc o re  low er on t h i s  t e s t  th a n  th o s e  n o t
d iag n o sed  a s  m a la d ju s te d  and i f  t h i s  i s  found to  be th e  c a s e ,  
th e n  t o  se e
2 . I f  th e r e  i s  a q u a l i t a t i v e  d i f f e r e n c e  a s  w e ll  a s  a  q u a n t i t a t i v e  one
3* I f  th e r e  i s  any in d i c a t io n  a s  to  what m ight be th e  c a u s a l  c o n n e c tio n
betw een poor p la n  draw ing i f  found and  m alad justm en t*
The ev id en ce  t h a t  h a s  been  assem bled  h e re  to  t r y  and throw  some 
l i g h t  on th e  above q u e s tio n s  s u f f e r s  from  n o t b e in g  th e  r e s u l t  o f  a  p la n n e d , 
c o h e re n t s tu d y  i n  w hich h y p o th e se s  have been  p r e c i s e ly  d e f in e d  and 
r ig o r o u s ly  t e s t e d ,  b u t i s  in s te a d  a c o l l e c t i o n  o f  r e s u l t s  from  d iv e r s  
so u rces#  T h is  h a s  e n ta i le d  d i f f e r e n t  d e f in i t i o n s  o f  m alad ju stm en t and 
d i f f e r e n t  b a t t e r i e s  o f  t e s t s ,  so  t h a t  f in d in g s  from  one sam ple can n o t be 
d i r e c t l y  r e l a t e d  to  an o th e r, sample* M oreover th e  sam ples a r e  so  s m a ll  t h a t  
a lth o u g h  th e  r e s u l t s  a r e  i n t e r e s t i n g ,  th e y  can n o t i n  th e m se lv es  be  o th e r  
th a n  s u g g e s tio n s  o f  f u tu r e  l i n e s  o f  more a d eq u a te  re s e a rc h *
INTRODUCTION
A, O r ig in  and u se  o f  th e  Term M alad justed#
The te rm  m a la d ju s te d  i s  o f  r e c e n t  o r ig in #  U n t i l  th e  tw e n t ie th  . 
c e n tu ry  d e v ia n t c h i ld r e n  w ere d e sc r ib e d  a s  l a z y ,  bad  o r  mad, c a u s a l  f a c t o r s  
o f te n  b e in g  a s c r ib e d  to  th e  m ag ica l p r o p e r t i e s  o f  r e l ig io n *  Improvem ent 
came when m easures were d e v is e d , w hich c o u ld  h e lp  t o  d i f f e r e n t i a t e  be tw een  
th e  ty p e s  o f  p roblem s s u f f e r e d  by c h ild re n *  One m easure , t h a t  o f  g e n e ra l  
i n t e l l i g e n c e  re c e iv e d  q u ic k  acc e p ta n c e  and sp re a d  w id e ly  from  i t s  f i r s t  
in c e p t io n  i n  a  p r a c t i c a l  form  by B in e t and  Simon i n  P a r i s  i n  1908* T h is  
en ab led  c h i ld r e n  who co u ld  l e a r n  academ ic s k i l l s  t o  be d i f f e r e n t i a t e d  from  
th o s e  who co u ld  not# Hinshelwood (1917)f u r th e r  a id e d  th e  academ ic slow  
le a r n e r  from  b e in g  accu sed  o f  l a z in e s s  by h i s  co n ce p t o f  word b l in d n e s s .  
C o n cu rren t w ith  t h i s  work on th e  c o g n i t iv e  c a p a c i ty  o f  c h i ld r e n ,  F reud  was 
in v e s t i g a t in g  th e  r e l a t i o n s h ip  betw een em o tio n a l c a u se s  and n e u ro t ic  d i s o r d e r s ,  
w hich to o k  c o n c e p ts  o f  p e r s o n a l i ty  beyond th e  p u re ly  d e s c r ip t iv e  s ta g e #  The 
env ironm ent to o  was n o t f o rg o t te n  and i n  s tu d ie s  o f  d e lin q u en cy  c a u s a l
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f a c t o r s  w ere b e in g  su g g e s te d  by B u rt and o th e r s .  Wickman ( 1928) a t te m p te d  
to  d e te rm in e  th e  in c id e n c e  o f  b e h a v io u r p rob lem s s e e n  i n  sc h o o l c h i ld r e n  
and found th e  te a c h e rs*  judgem ents r e l a t e d  m ain ly  t o  d i s c i p l i n e  w i th in  
th e  c lassroom # I t  b ro u g h t o u t c l e a r ly  th e  d i f f e r e n c e  betw een  m a lad ju stm en t 
w ith  r e f e r e n c e  to  la c k  o f  s o c i a l  co n fo rm ity , w hich  now comes u n d er th e  
d e s c r ip t io n  o f  a n t i - s o c i a l  b e h a v io u r , and m a lad ju stm en t a s  u sed  by  th e  
c l i n i c i a n ,  w hich was d e r iv e d  from work w ith  n e u r o s is  i n  a d u l t s  and p sy ch o - 
dynamic c o n f l i c t s  i n  c h i ld r e n  and f o r  w hich te rm s  such, a s  m en ta l i l l  h e a l th  
o r  em o tio n a l d is tu rb a n c e  a r e  f r e q u e n t ly  used# From th e  1920s t h i s  te rm  
m a la d ju s te d  h a s  b een  u sed  by a d m in is t r a to r s  e n a b l in g  s p e c ia l  e d u c a t io n a l  
p r o v is io n  to  be made f o r  such  p u p i ls  who do n o t f i t  i n  to  o rd in a ry  s c h o o ls  
f o r  p e r s o n a l i ty  r e a s o n s .  I t  i s  n o t th e r e f o r e  a  c l i n i c a l  term #
However, i t  h a s  th e  ' ad v an tag e  o f  encom passing  b o th  ' a n t i - s o c i a l  
and  ^ em o tional d is tu rb a n c e ',  w ith  t h e i r  im p o rta n t d i f f e r e n t  im p l ic a t io n s  i n  
d ia g n o s is ,  p ro g n o s is  and management, . F o r t h i s  re a s o n  i t  h a s  been  u se d  h ere#
B« I d e n t i f i c a t i o n  o f  M alad justm ent i n  C h ild ren #
A v a r i e t y  o f  m easures o f  m a la d ju s tm tlh a s  b een  u sed  i n  th e  s tu d i e s  
r e p o r te d  h e r e ,  A C h i ld r e n 's  B ehav iour Q u e s tio n n a ire  f o r  co m p le tio n  by 
t e a c h e r s  ( R u t t e r , 1 9 6 ?),. The R o t te r  Inco m p le te  S e n te n c e s  B lank : C o lle g e  Form
( R o t te r  and R a f f e r ty ,  1 9 50 ), The New J u n io r  M audsley In v e n to ry  (F urneaux  
and Gibson, 1966) and r e f e r r a l  to  a C h ild  G uidance C lin ic #
1# A C h i ld r e n 's  B ehav iour Q u es tio n n a ire#
T h is  was d e v ise d  f o r  a su rv ey  on th e  I s l e  o f  Wight# I t  fo llo w e d  t
V/ickman's p ro ced u re  by in v o lv in g  te a c h e r s ,  b u t d i f f e r e d  i n  t h a t  th e  i te m s  
have been  d e r iv e d  from p s y c h ia t r ic  f in d in g S 'O f  c h i ld r e n  a t te n d in g  c l i n i c s #
The s c a le  i s  s h o r t  and q u ic k  to  co m p le te , e x te n d s  o v e r a  vn.de age ra n g e  
( 7-13  y e a r s ) ,  i s  a p p l ic a b le  to  boys and g i r l s ,  h a s  good r e t e s t  r e l i a b i l i t y  
i n t e r - r a t e r s  r e l i a b i l i t y  and d is c r im in a t iv e  power betw een  c l i n i c  and n o n - c l in ic  
c h i ld r e n  and d i f f e r e n t i a t e s  betw een a n t i - s o c i a l  and n e u ro t ic  c h ild re n #
W hile an  o v e r a l l  t o t a l  s c o re  o f  more th a n  9 o u t o f  a  p o s s ib le  52. o c c u rs  i n  
ab o u t 11?o o f  boys and 3&^ o f  g i r l s  o f  th e  norm al p o p u la tio n ,a b o u t 805o o f  
boys and 60?  ^ o f  g i r l s  o b ta in  t h a t  s c o re  i n  a  c l i n i c  p o p u la tio n #  Of th e  
c l i n i c  c h i ld r e n  i t  was found t h a t  i n  ab o u t 90^ o f  a n t i - s o c i a l  c h i ld r e n  and  
80 j^ o f  n e u ro t ic  c h i ld r e n  th e  q u e s t io n n a ire  and c l i n i c a l  d ia g n o s is  w ere i n  
agreem ent#
2# The R o t te r  Inco m p le te  S en ten ces  B lank; H igh Schoo l Form#
W hile th e  C h i ld r e n 's  B ehav iour Q u e s tio n n a ire  i s  d e r iv e d  from
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o b je c t iv e  o b s e rv a tio n  o f  th e  c h i l d 's  b e h a v io u r , t h i s  m easure o f  m a lad ju s tm en t ' 
i s  d e r iv e d  from  th e  s u b j e c t 's  in t r o s p e c t iv e  s ta te m e n ts  ab o u t h im s e lf  th ro u g h  Î 
a  s e n te n c e  co m p le tio n  te c h n iq u e , w hich was som eth ing  i n  common w ith  b o th  
p r o je c t iv e  and word a s s o c ia t io n  te c h n iq u e s#  However, th e r e  i s  no r e a l  
p r e s s u re  f o r  im m ediate a s s o c ia t io n ,  a s  i n  word a s s o c ia t io n  te c h n iq u e s  and
of
th e  method o f  a n a ly s i s  i s  o f te n  more s im i la r  to ^ th e  Them atic A p p e rcep tio n  
T est#  The ite m s  have been  d e r iv e d  from  a  t e s t  u se d  i n  th e  USA army d u rin g  
th e  war and have now been  a d ap ted  f o r  c o l le g e  and h ig h  s c h o o l use# A lthough 
in te n d e d  to  be u sed  c l i n i c a l l y  by th e  p s y c h i a t r i s t  o r  p s y c h o lo g is t  a s  an  
a id  i n  s t r u c t u r i n g  h i s  in te rv ie w  a d v a n ta g e o u s ly , i t  i s  a l s o  p o s s ib le  t o  
o b ta in  a  t o t a l  s c o re  w hich i s  supposed  to  r e l a t e  to  deg ree  o f  m alad justm en t#  ,
The u se  o f  th e  t o t a l  s c o re  h a s  been  v a l id a te d  f o r  b o th  s e x e s  a g a in s t  
judgem ents made by c o l le g e  i n s t r u c t o r s  and a t te n d a n c e  f o r  p e rs o n a l  c o u n s e l l in g  
by v o c a t io n a l  a d v is o r s ;  no rm ativ e  d a ta  was a l s o  o b ta in e d  from  Ohio S ta t e
group» of
U n iv e rs ity #  The means fo r^ w e ll  a d ju s te d  fem a les  w ere 121 and 127, and f o r  
w e ll  a d ju s te d  m ales 119 and 127 , w h ile  m a la d ju s te d  fem ales  sc o re d  137 and 
m ales 133# S tu d e n ts  s e le c te d  a s  b e in g  s p e c i f i c a l l y  m a la d ju s te d  s c o re d  a  
mean o f  155 (fe m a le s )  and l4 9  (m ales)#  C l i n i c a l ly  t h i s  co m p le tio n  t a s k  i s  
u s e f u l  i n  id e n t i f y in g  a r e a s  o f  c o n f l i c t ,  b u t  j u s t  how v a l id  i t  i s  a s  a 
m easure o f  m alad ju stm en t h a s  n o t y e t  b een  e v a lu a te d  a g a in s t  p s y c h ia t r iv e  
c r i t e r i a  e i t h e r  i n  th e  USA o r  h e r e .  M oreover, i t  i s  q u e s tio n a b le  how 
j u s t i f i a b l e  th e  m easure would be on c h i ld r e n  i n  t h i s  c o u n try  when th e  
v a l id a t i o n  was done on c o l le g e  s tu d e n ts  i n  th e  USA#
3# The New J u n io r  M audsley In v en to ry #
As i t s  name in d i c a te s  t h i s  p e r s o n a l i ty  t e s t  i s  i n  th e  form  o f  an 
in v e n to ry ,  w hich i s  com pleted  by th e  s u b je c t*  I t  d i f f e r s  from th e  R o t te r  
S en ten ce  C om pletion  i n  t h a t  th e  re sp o n se s  a r e  fo rc e d  in t o  c a te g o r ie s  o f  . 
same o r  d i f f e r e n t  in s te a d  o f  b e in g  open ended# L ik e  th e  M audsley P e r s o n a l i ty  
In v e n to ry  f o r  a d u l t s ,  from  w hich i t  was d e r iv e d ,  i t  d e s c r ib e d  p e r s o n a l i ty  i n  
te rm s  o f  th e  c o n tin u o u s , o r t h o ^ a l  ^ t r a i t s ,  e x t ro v e r s io n  and n e u ro tic is m  and 
u n l ik e  th e  o r ig i n a l  in c o rp o ra te s  a l i e  s c a le #  These t r a i t s  however a r e  more 
g e n e ra l  th a n  j u s t  d e s c r ip t io n s  o f  re sp o n se  p a t t e r n s  and r e s u l t  i n  a  
c a t e g o r iz a t io n  o f  a  p e r s o n a l i ty  ty p e  (E ysenck , 1953)*
The o r ig i n a l  a d u l t  t e s t  had  been  th e  r e s u l t  o f  a m ajor s tu d y  d u r in g  
th e  Second World War on n e a r ly  10 ,000  norm al and n e u ro t ic  s o l d i e r s ,  ta k in g  , 
b e h a v io u ra l ,  p h y s ic a l  and c l i n i c a l  m easures and s u b m it tin g  them to  a  f a c t o r  
a n a ly s i s  from w hich w ere d e r iv e d  th e  b i - p o l a r  o r th o g n a l m easures o f  
p e r s o n a l i ty  m entioned  above# The e x t r a v e r t s  w ere d e s c r ib e d  a s  f l e x i b l e ,  
■ g reg a rio u s , e asy  g o in g , c a r e f r e e ,  o p t im is t i c  and som etim es im p u ls iv e , w h ile
2 2 0
th e  i n t r o v e r t s  w ere more r i g i d ,  s o l i t a r y  and s h y . U n sta b le  e x t r a v e r t s  when 
n e u r o t ic  showed a ten d en cy  to  h y s t e r i c a l  c o n v e rs io n  symptoms, w h ile  n e u r o t ic  
i n t r o v e r t s  te n d ed  to  dysthy ra ia , showing symptoms o f  a n x ie ty  and d e p re s s io n #  
Such ty p o lo g ie s  a t  t h a t  tim e  w ere l in k e d  to  th e  body b u i l d  and p e r s o n a l i ty  
ty p e s  o f  K retchm er. (1925) and Sheldon (1945)# L a te r  a n o th e r  b io l o g ic a l  
e x p la n a t io n  was u se d , t h a t  o f  in d iv id u a l  d i f f e r e n c e s  i n  e x c i t a to r y  and 
in h i b i t o r y  re sp o n se  p a t t e r n s  o f  th e  nerv o u s system # Eysenck so u g h t to  
d em o n stra te  t h a t  th o s e  who g e n e ra te d  weak e x c i t a to r y  p o te n t i a l  s lo w ly  and 
s t r o n g  r e a c t iv e ,  i n h i b i t i o n  q u ic k ly  had a n  e x t r a v e r te d  ty p e  o f  p e r s o n a l i ty  
and th o s e  who g e n e ra te d  s tro n g  e x c i t a to r y  p o t e n t i a l  q u ic k ly  and weaük 
i n h i b i t i o n  s lo w ly  had  an  in t r o v e r t e d  ty p e  o f  p e r s o n a l i ty #
The NJMI however does n o t have th e  same amount o f  r e s e a r c h  b e h in d  i t #  
The j u s t i f i c a t i o n  f o r  th e  independence o f  th e  two p e r s o n a l i ty  d im en sio n s o f
e x t r a v e r s io n  and n e u ro tic is m  l i e s  w ith  t h e i r  z e ro  c o r r e l a t i o n  w ith  each
o th e r  a s  c i t e d  i n  th e  m anual. The ite m s  though s im i la r  i n  ty p e  t o  th e  
a d u l t  s c a le  a r e  e x p re sse d  i n  a  more c o n c re te  form  and w ere s e le c te d  from  
a  p o o l o f  ite m s  a l re a d y  c o l le c t e d  by P in tn e r  (1938)# V/hen th e  NJMI and 
EPI w ere g iv e n  to  th e  same c h i ld r e n  th e  mean c o r r e l a t i o n s  o f  th e  two E and N 
s c a le s  w ere betw een #42 and #52. The t e s t  norms have b een  d e r iv e d  from  th e  
JMPI, w hich i s  a s im i la r  t e s t ,  b u t w ith o u t th e  l i e  s c a le #  On th e  l a t t e r  th e  
N s c o re  d e c re a se d  s t e a d i ly  a t  th e  r a t e  o f  1 p o in t  f o r  ev e ry  20 month betw een
11 and l 6 y e a r s ,  w h ile  th e  E s c o re  d id  n o t change .
In  r e c e n t  y e a r s  work h a s  been  done on th e  r e l a t i o n s h ip  o f  th e  E and 
N p e r s o n a l i ty  d im ensions to  academ ic ach iev em en t. Throughout a l l  th e  
s tu d ie s  th e r e  h a s  been  a  ten d en cy  fo r  s t a b l e  c h i ld r e n  t o  be  b e s t  i n  v e r b a l  
re a s o n in g  and a t ta in m e n ts ,  b u t w hereas e x t r a v e r te d  c h i ld r e n  d id  b e t t e r  u n t i l  
ab o u t th e  age o f  15 y e a r s ,  a f te rw a rd s ,  a t  sc h o o l and u n iv e r s i ty ,  th e r e  i s  a 
ten d en cy  f o r  th e  i n t r o v e r t e d  to  succeed  m ore. A u s e f u l  summary o f  th e s e  
changes i s  g iv e n  by E l l i o t  (1 9 7 2 ). Many o f  th e  s tu d ie s  he c i t e s  w ere l a r g e ,  
such  a s  5 ,0 0 0  13 y e a r  o ld  A berdeen c h i ld r e n  (E n tw is t le  and Cunningham , 1968 ) 
and 4 ,0 0 0  11 y e a r  o ld  S ta f f o r d s h i r e  ^ c h ild re n  (E ysenck and C ookson,1969)# 
E n tw is t le  (1972) concluded  th a t  a lth o u g h  a b i l i t y ,  s e x , g e o g ra p h ic a l a r e a  
and te a c h in g  may a f f e c t  th e  r e l a t i o n s h ip  betw een  academ ic ach ievem en t and  
p e r s o n a l i ty ,  n e v e r th e le s s  th e r e  i s  now c o n s id e ra b le  agreem ent a s  t o  t h e . 
e f f e c t  o f  age so " th a t  s t a b l e  e x t r a v e r t s  te n d  to  be  s u c c e s s fu l  i n  p rim ary  
s c h o o ls ,  w h ile  i n t r o v e r t s ,  and p o s s ib ly  even n e u r o t ic  i n t r o v e r t s ,  p red o m in a te  
among o u ts ta n d in g  s tu d e n ts " #
4# R e f e r r a l  to  a  C h ild  G uidance C l in ic  i n  London
C h ild re n  were r e f e r r e d  by d o c to r s ,  e d u c a t io n a l  p s y c h o lo g is ts  and
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p a re n ts  f o r  a  p s y c h ia t r i e  assessm en t*  They and t h e i r  p a r e n ts  were 
in te rv ie w e d  by a  p s y c h i a t r i s t ,  a n  e d u c a tio n a l  p s y c h o lo g is t  and a  s o c i a l  
w orker# A f te r  th e  in te rv ie w s  th e  symptoms, h i s to r y  and d ia g n o s is  w ere 
c l a s s i f i e d  a c c o rd in g  to  th e  Item  s h e e t  i n  Appendix I I#  The d ia g n o se s  u sed  
was s im i la r  to  th o s e  ad v o ca ted  by th e  VJHO Sem inar o f  P s y c h ia t r ic  D is o rd e rs  
i n  1969
C# M alad justm en t and S p a t i a l  and V isuo M otor A b i l i t i e s  i n  A dults#
G en era l i n t e l l i g e n c e  seems to  fu n c t io n  in d e p e n d e n tly  o f  p e r s o n a l i ty  
f a c to r s #  Some ty p e s  o f  b r a in  damage, w hich d is o rg a n is e  some ty p e s  o f  
c o g n i t iv e  fu n c t io n in g  does n o t produce p e r s o n a l i ty  changes and some b r a in  
damage w hich p roduces p e r s o n a l i ty  changes i s  n o t accom panied by  changes 
i n  a l l  a s p e c ts  o f  c o g n i t iv e  fu n c tio n in g  (L u r ia ,  1975)* Y et p e r c e p t io n  and 
some ty p e s  o f  v isu o -m o to r a b i l i t y  can  r e f l e c t  t r a n s i e n t  change i n  mood and 
more perm anent changes i n  p e r s o n a l i ty  such  a s  found w ith  th e  R orschach  t e s t  
and  P o r teus Maze t e s t #
An a s s o c ia t io n  betw een s p a t i a l  a b i l i t y  and n e u ro tic is m  h a s  been  
n o te d  by some r e s e a r c h  w o rk e rs . V ernon and P a r ry  (1949) found t h a t  "Army 
r e c r u i t s  p ic k e d  o u t by p s y c h i a t r i s t s  a s  la c k in g  i n  com batancy o r  q u e s t io n a b le  
i n  em o tio n a l s t a b i l i t y  d id  p a r t i c u l a r l y  b a d ly  i n  th e  S q u ares  T es t"#  Eysenck 
e t  a l  ( 1957) a l s o  found t h a t  norm al a d u l t s  d id  b e t t e r  th a n  n e u r o t i c s  and  
p s y c h o tic s  on T h u rs to n e 's  c lo s u re  f a c t o r  A, w hich lo a d s  s p a t i a l l y #  Sm ith
( 1964) lo o k in g  a t  th e s e  r e s u l t s  and many o th e r s  concluded  t h a t  s u p e r io r  
s p a t i a l  r e l a t i v e  to  v e rb a l  a b i l i t y  was a s s o c ia te d  w ith  em o tio n a l s t a b i l i t y ,  
p e rs e v e ra n c e , r e f l e c t i v e n e s s ,  in d ep en d en ce , freedom  from n e u ro tic is m  and 
m ascu lin e  a t t i t u d e s  and in t e r e s t s #  He n o te d  how th e  P o r te u s  Maze t e s t  
p ro v id ed  a  b e t t e r  m easure o f  s o c ia l  com petency th a n  th e  SB im p ly in g  p la n n in g  
a b i l i t y  and f o r e s ig h t  (P o r te u s ,  1945)*
Sm ith  however h a s  assumed t h a t  i t  i s  a s p a t i a l  t e s t ,  a l th o u g h  o th e r  
e v id en ce  s u g g e s ts  o th e rw is e .  Young c h i ld r e n  o f  f i v e  can  acco m p lish  s im p le  
mazes (WISC) b e fo re  a s p a t i a l  f a c t o r  can  be i d e n t i f i e d .  I n  b r a in  damaged 
a d u l t s  s p a t i a l  t e s t s  a r e  a f f e c te d  by damage to  th e  p a r i e t a l  lo b e s ,  Sm ith  
on th e  o th e r  hand s t a t e s  " th e  Maze T e s t d e v ise d  by  P o r te u s  h a s  been  found 
to  p ro v id e  a m easure o f  a b i l i t i e s  c h a r a c t e r i s t i c  o f  th e  f r o n t a l  lo b e s"#  I n  
p a r t i c u l a r  i t  seems to  a s s e s s  a b i l i t y  to  p la n  and freedom  from  im p u ls iv en e ss#  
P e t r i e  (1949) o b serv ed  20 p a t i e n t s  b e fo re  and a f t e r  p r e f r o n ta l  leucotom y 
and r e p o r te d  a d e c re a se  i n  i n t e l l i g e n c e ,  a d e c re a se  i n  n e u ro tic is m  and a  . 
movement from in t r o v e r s io n  t o  e x t ro v e r s io n .  M oreover Crown (1951) c i t e d  
by Sm ith i n  h i s  summary o f  o th e r  in v e s t ig a t io n s  in t o  changes a s s o c ia te d  w ith  
p r e f e r e n t i a l  leucotom y found th a t  Kohs' B locks and A le x a n d e r 's  P a ssa lo n g  T e s t ,
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b o th  s p a t i a l  t e s t s ,  o f te n  showed a  s l i g h t  r i s e  a f t e r  leucotom y# Thus th e
f a l l  i n  th e  Maze s c o re s  seems more l i k e l y  to  be  due to  p e r s o n a l i ty  v a r i a b le s
a s s o c ia te d  w ith  p r e f r o n ta l  traum a r a t h e r  th a n  to  p o o re r  s p a t i a l  a b i l i t y
' w hich i s  o f te n  a s s o c ia te d  w ith  p a r i e t a l  damage.
One seem ing in c o n s i s t e n t  f in d in g  on th e  P o r te u s  I-laze t e s t  was t h a t
d e l in q u e n ts ,  by d e f i n i t i o n  s o c i a l l y  m a la d ju s te d , d id  a s  w e ll  on t h i s  t e s t
a s  th e  norm al p o p u la tio n #  However P o r te u s  n o te d  t h a t  t h e i r  e r r o r s  w ere o f
a  r a t h e r  d i f f e r e n t  ty p e  and when he in tro d u c e d  h i s  Q s c o re  i n  1942 i t  was
p o s s ib le  to  d i s t i n g u i s h  them from  th e  norm al p o p u la tio n  f o r  i t  fo c u se d  on ’
th e  s t y l e  o f  re sp o n se  r a t h e r  th a n  th e  i n t e l l e c t u a l  c a p a c i ty  needed#
As th e  P o r te u s  Maze t e s t  ta k e s  some tim e  to  a d m in is te r ,  G ibson
( 1965 ) d e v ise d  a  S p i r a l  Maze w hich ta k e s  l e s s  th a n  2 m in u tes  t o  a d m in is te r
and i s  s o le l y  m easuring  th e  q u a l i t a t i v e  a s p e c t  o f  th e  ta sk #  T h is  to o
was found to  be s u c c e s s fu l  i n  d is c r im in a t in g  norm al and d e l in q u e n t
p o p u la tio n s#  A part from th e  P o r te u s  Maze r e s u l t s ,  G ibson had  a l s o  n o te d
o th e r  exam ples o f  psychom otor perfo rm ance b e in g  a s s o c ia te d  w ith  e m o tio n a l
a d ju s tm e n t, w hich he c i t e s  i n  h i s  manual# D av is (1948) had found a n
a s s o c ia t io n  betw een psychom otor perform ance and b o th  n e u ro t ic  syndrom es
and a c c id e n t  p ro n en ess  i n  p i l o t  t r a in e e s #  V enab les (1955) a l s o  found
t h a t  a sm a ll g roup  o f . i n d u s t r i a l  em ployees d is c h a rg e d  f o r  d is h o n e s ty  gave
d i f f e r e n t  psychom otor re s p o n s e s  to  th e  o th e r  em ployees# I n  a  l a r g e r  sam ple
o f  RAF c a n d id a te s  Anthony ( 196O) found t h a t  abnorm al psychom otor perfo rm ance
of anT,
was p r e d ic t iv e  o f  l a t e r  . r. c o n v ic te d  ^ o ffence#
D# M alad justm ent and S p a t i a l  and V isuo-M otor A b i l i t i e s  i n  C h ild ren #
/
J a s ta k  by 1954 had n o te d  i n  th e  USA th e  v a r i a b i l i t y  o f  p sy ch o m etric  
perfo rm an ces i n  m en ta l d ia g n o s is ,  f in d in g  t h a t  g r o s s ly  m a la d ju s te d  c h i ld r e n  
te n d ed  to  o b ta in  h ig h e r  s c o re s  i n  th e  v o c a b u la ry  t e s t s  th a n  i n  th e  
perfo rm ance  t e s t s ,  w h ile  norm al s u b je c t s  te n d e d  t o  have s im i la r  s c o re s  i n  
b o th  ty p e s  o f  t e s t s #  I n  England, B rad fo rd  i n  1948 i n  a  symposium on th e  
s e l e c t i o n  o f  p u p i l s  f o r  d i f f e r e n t  ty p e s  o f  seco n d ary  s c h o o ls  s t a t e d  t h a t  
a r e l a t i v e  w eakness i n  perform ance t e s t s  was c h a r a c t e r i s t i c  o f  many 
f a i l u r e s  i n  th e  11+ exam and poor p a ss  d e g re e s  a t  U n iv e r s i ty  le v e l#
However, th e  te rm  perform ance t e s t s  iS 'am b ig u o u s  and n eeds to  b e  
more p r e c i s e ly  d efined#  When McHugh ( I 963 ) lo o k ed  a t  th e  v e r b a l  and 
perfo rm ance IQs on th e  WISC o f  28 11 y e a r  o ld  c h i ld r e n  w ith  n e u r o t ic  
d is tu rb a n c e  p a ire d  w ith  28 12 y e a r  o ld  c h i ld r e n  w ith  a conduct d is o r d e r ,  
e x p e c tin g  to  f in d  th e  mean v e rb a l  IQ i n  th e  f i r s t  g roup  h ig h e r  th a n  th e
- — -—r  "  - ^ ^  mean perfo rm ance IQ and
' t h e  r e v e r s e  i n  th e  second g roup , he found t h a t  th e r e  was no d if fe re n c e #
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T h is  may have b een  b ecau se  th e  WISC P erform ance i n  c o n t r a d ic t io n  to  i t s  
name lo a d s  h e a v i ly  on v e rb a l  a s  w e ll  a s  s p a t i a l  f a c t o r s  o r  b ecau se  th e  
numbers were to o  sm a ll o r  th e  c h i ld r e n  to o  young, s in c e  a  s p a t i a l  f a c t o r  
i s  o n ly  j u s t  b e g in n in g  to  ap p e a r  a t  t h i s  a g e . I n  o rd e r  t o  lo o k  a t  th e  
i n t e r a c t i o n  betw een  n e u ro t ic  d is tu rb a n c e  and s p a t i a l  a b i l i t y ,  i t  would b e  
n e c e s s a ry  to  u se  t e s t s  w hich lo a d  p r in c i p a l l y  on a  s p a t i a l  f a c to r  and 
choose an  age g roup  when i t  can  be ex p ec ted  to  a p p e a r .
V isuo-m oto r a b i l i t y  by c o n t r a s t  can  be i d e n t i f i e d  from  ab o u t th e  
age o f  th r e e  y e a r s  and i t s  a s s o c ia t io n  w ith  academ ic ach ievem en t, 
n e u r o lo g ic a l  d y s fu n c tio n  and em o tio n a l d is tu rb a n c e  h a s  b een  e x te n s iv e ly  
s tu d ie d .  The r e s u l t s  on two such  t e s t s  B ender G e s ta l t  and Draw-a-Man w i l l  
be  m entioned  h e r e .
1 . B ender G e s ta l t  T es t
I n  c h i ld r e n  below  11 y e a rs  th e  most c o n s i s te n t  r e s u l t s  comes from  
a v isu o -m o to r t e s t  th e  B ender G e s t a l t .  I n  a l a r g e  sam ple o f  8 t o  9 
y e a r  o ld s  B renner and G illm an  ( 1968 ) found t h a t  f a i l u r e  on t h i s  t e s t ,  u s in g  
th e  K o p p itz  s c o r in g  was a s s o c ia te d  w ith  u n d er ach ievem en t i n  s c h o o l and 
f a i l u r e  i n  th e  11+ s e l e c t io n  t e s t  a y e a r  l a t e r .  I n  a  younger age g roup  o f  
150 5& y e a r  o ld  c h i ld r e n  W edell ( 1969) ,  u s in g  th e  Keogh and Sm ith s c o r in g ,  
found t h a t  low s c o r e r s  on th e  B ender G e s ta l t  : v/ere a l s o  p oo r i n  h a n d w ritin g  
and s p e l l i n g ,  b u t n o t i n  p e n c i l  copy ing  1 y e a r  5  months l a t e r *
The a t t e n t i o n  p a id  to  th e  a s s o c ia t io n  betw een  v isu o -m o to r d y s fu n c tio n  
and academ ic f a i l u r e  i s  c o m p a ra tiv e ly  r e c e n t .  V/hen B ender (1938) d e v ise d  
th e  t e s t ,  she  had  been  concerned  w ith  i t s  r a a tu ra tio n a l  a s p e c ts  and th e  
v isu o -m o to r  m a lfu n c tio n in g  re v e a le d  i n  p s y c h o tic  and b r a in  damaged a d u l t s .
She a l s o  p a r t i c u l a r l y  em phasised  th e  t e s t ' s  a b i l i t y  to  r e f l e c t  th e  s u b j e c t 's  
i n t e g r a t i v e  c a p a c i ty ,  showing how i t  ta k e s  tim e  to  o p e ra te  when th e  c a rd s  
a r e  shown i n  a  ta c h is to s c o p e  to  norm al s u b je c t s  and  how th e  fu n c t io n ,  
a lth o u g h  d is ru p te d  w ith  c e r e b r a l  traum a tre a tm e n t o f te n  im proves w ith  tim e  
a f te r w a r d s .
K o p p itz* s  s tu d ie s  have been  on c h i ld r e n  and she h a s  looked  more 
a t  th e  d ia g n o s t ic  fu n c t io n  o f  th e  t e s t  r a th e r  th a n  th e  p o s s ib le  i n t e g r a t i v e  
mechanisms in v o lv e d . I n  th e  manual (1964) she  re c o rd s  how when I 36 c h i ld r e n  
aged  5-10  y e a rs  w ith  no known em o tio n a l problem s w ere p a i r e d  f o r  se x  and 
age w ith  e m o tio n a lly  d is tu rb e d  c h i ld r e n  t h a t  th e  s c o re s  on th e  B ender 
G e s ta l t  d is c r im in a te d  betw een th e  two groups a t  P C . 001, th e  e m o tio n a lly  
d is tu rb e d  c h i ld r e n  s c o r in g  lo w er. She a l s o  found t h a t  when th e  t e s t  was 
g iv e n  to  384 c h i ld r e n  aged 5 to  10 y e a r s ,  IO3 h av in g  been  m e d ic a lly  
d iag n o sed  a s  b r a in  in ju r e d  and 281 w ith  no known h i s t o r y ,  t h a t  th e  Bender 
s c o re s  o f  th e  b r a in  in ju r e d  w ere s t a t i s t i c a l l y  s i g n i f i c a n t l y  low er a t  each
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y e a r  l e v e l .
These r e s u l t s  a r e  en co u ra g in g , p o in t in g  to  th e  d ia g n o s t ic  v a lu e  
o f  th e  t e s t  i n  d i s t in g u is h in g  e m o tio n a lly  d is tu r b e d  and b r a in  in ju r e d  
c h i ld r e n  from norm als by t h e i r  low er s c o re s ,  b u t th e y  a l s o  r e v e a l  th e  
w eaknesses o f  th e  t o t a l  s c o re  f o r  d ia g n o s t ic  p u rp o ses  f o r  i t  does n o t 
d i s t i n g u i s h  betw een e m o tio n a lly  d is tu rb e d  and b r a in  in ju r e d  c h i ld r e n ,  no r 
does i t  d i f f e r e n t i a t e  them from young and i n t e l l e c t u a l l y  r e ta r d e d  c h i ld r e n .
I n  o rd e r  to  in c re a s e  i t s  d ia g n o s t ic  s ig n i f i c a n c e ,  K o p p itz  lo o k ed  
a t  th e  in d iv id u a l  ite m s  i n  th e  l i g h t  o f  p re v io u s  r e s e a r c h  f in d in g s  on a d u l t s  
and  found t h a t  p a r t i c u l a r l y  a t  9 y e a rs  c e r t a i n  ty p e s  o f  e r r o r ,  su ch  a s  
d i s t o r t i o n ,  d is p r o p o r t io n ,  r o t a t i o n ,  i n t e g r a t i o n  and p e r s e v e r a t io n  w ere 
found more f r e q u e n t ly  i n  th e  b r a in  in ju r e d  th a n  non b r a in  in ju re d #  She 
c o n s id e re d  t h a t  th e  v a l i d i t y  o f  th e  t e s t  a s  a d ia g n o s is  f o r  b r a in  i n j u r y  
was g r e a t ly  enhanced when th e  t o t a l  B ender s c o re  was exam ined f o r  in d iv id u a l  
s c o r in g  ite m s  a s s o c ia te d  w ith  n e u ro lo g ic a l  im p a irm en t. I n  t h i s  way low 
s c o re s  due to  n e u ro lo g ic a l  d y s fu n c tio n  co u ld  b e  d is t in g u is h e d  from  th o s e  
due to  slow  m a tu ra tio n .
I n  O rder to  be a b le  to  u se  th e  t e s t  to  m easure em o tio n a l d is tu rb a n c e ,  
K o p p itz  t r i e d  o u t e le v e n  em o tio n a l i n d i c a t io n s ,  w hich  were q u i t e  in d e p en d en t 
o f  th e  b a s ic  s c o r in g  sy stem . These she  u se d  to  s c o re  p ro to c o ls  from  55 , 
e m o tio n a lly  d is tu rb e d  c h i ld r e n  aged 5 to  6 y e a r s  m atched w ith  55  c o n t r o l  
p ro to c o ls  and from  81 e m o tio n a lly  d is tu rb e d  c h i ld r e n ,  aged  from 8 t o  10 
y e a rs  m atched w ith  t h e i r  c o n t r o l s .  I n  th e  younger age g ro u p s she  found wavy 
l i n e ,  overw ork and ex p an sio n  d is t in g u is h e d  th e  two g ro u p s ,w h ile  i n  th e  
o ld e r  g roup , co n fu sed  o rd e r ,  sm a ll s i z e ,  second  a t te m p t and e x p an s io n  
d is t in g u is h e d  th e  e m o tio n a lly  d is tu rb e d  from t h e i r  c o n t r o l s .  She a ls o ,  
found t h a t  th e  e m o tio n a lly  d is tu rb e d  c h i ld r e n  sc o re d  from 0  to  6 o f  th e  11 
i n d i c a to r s ,  b u t th e  c o n t r o l  g ro u p 's  maximum was 6 .  Two t h i r d s  o f  a l l  th e  
c h i ld r e n  w ith  two o r  l e s s  em o tio n a l in d i c a to r s  w ere w e ll  a d ju s te d ,  w h ile  
two t h i r d s  o f  th o s e  w ith  th r e e  o r  more w ere e m o tio n a lly  d is tu r b e d .
However, a lth o u g h  she h a s  developed  th e s e  q u a l i t a t i v e  s c a le s  to  
i d e n t i f y  p o s s ib le  em o tio n a l d is tu rb a n c e  a n d /o r  n e u r o lo g ic a l  d y s fu n c tio n , 
she  w arns a g a in s t  u s in g  th e s e  c r i t e r i a  a lo n e  and o n ly  a d v o c a te s  t h e i r  u se  
to g e th e r  w ith  in fo rm a tio n  from  o th e r  t e s t s  and th e  a e t io lo g y #  She i s  a l s o  
im p ressed  by th e  low t o t a l  s c o re s  o b ta in e d  by b o th  g roups and c o n s id e r s  
t h a t  c h i ld r e n  w ith  im m ature o r  m a lfu n c tio n in g  v iz u a l-m o to r  p e r c e p t io n  a r e  
more s u s c e p t ib le  to  in a d e q u a c ie s  i n  t h e i r  s o c i a l  and em o tio n a l e x p e r ie n c e s  . 
th a n  th e  av e ra g e  more in t e g r a te d  c h i ld .
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2# Draw-A-Man T e s t
T h is  t e s t  was o r i g i n a l l y  d e v ise d  by Goodenough a s  a  means o f
m easu ring  i n t e l l e c t u a l  m a tu r i ty ,  b u t  when i t  was u sed  i n  c o n ju n c tio n  w ith
b e t t e r  v a l id a te d  t e s t s  f o r  i n t e l l e c t u a l  a b i l i t y ,  such  a s  th e  WISC, i n  C h ild
G uidance p o p u la t io n s ,  i t  was n o ted  t h a t  th e  DAM s c o re  was low er th a n  th e
V/ISC (Des L a u r i e r s ,1947# Hanvik, 1955# Lehman e t  a l , 1 9 7 l ) .  Vane ( 1962)
t r i e d  to  s e l e c t  f e a tu r e s  o th e r  th a n  s c o r in g  i te m s ,  w hich would d i f f e r e n t i a t e
w e ll  a d ju s te d  from p o o r ly  a d ju s te d  c h i ld r e n .  As vo.th th e  B ender, i t  was
found t h a t  such  ite m s  v a r ie d  w ith  a g e , f o r  w hich g ro te s q u e , no body , no
mouth d is t in g u is h e d  th e  w e ll  and p o o rly  a d ju s te d  a t  5y  ^m; no body, no
mouth and no arm s d is t in g u is h e d  th o s e  who w ere o n ly  s ix  months o ld e r .
K opp itz  ( 1966) to o k  30 d i f f e r e n t  ite m s  and exam ined t h e i r  ap p ea ran ce  i n
human f ig u r e s  drawn by 76 c l i n i c  c h i ld r e n  aged  from  5 t o  12 y e a rs  and  m atched
f o r  age and sex  w ith  non c l i n i c  c h i ld r e n .  The ite m s  w hich d i f f e r e n t i a t e d
th e  two g roups s u c c e s s f u l ly  were poor in t e g r a t i o n ,s h a d in g  on body, s l a n t in g  
or or
f ig u r e ,  2"^l e s s  i n  s i z e ,  9 '% more i n  s i z e ,  s h o r t  arm s h ands c u t o f f ,  and
no n eck .
U n lik e  th e  B ender, th e  e f f e c t s  o f  n e u r o lo g ic a l  d y s fu n c tio n  i n  
c h i ld r e n  on t h e i r  a b i l i t y  to  draw a  human f ig u r e  h a s  n o t b een  c a r e f u l l y  
i n v e s t ig a t e d .  A bercrom bie (1964)g iv e s  i l l u s t r a t i o n s  o f  poor d raw ings by 
c e r e b r a l  p a l s i e d  c h i ld r e n  o f  v a ry in g  ag es  and a b i l i t y ,  b u t most o f  them  
a r e  c h a r a c t e r i s t i c  o f  im m a tu rity  r a t h e r  th a n  an  abnorm al v isu o -m o to r fu n c tio n ,  
I n  th e  r e s u l t s  o f  13 h em ip leg ic  c h i ld r e n  g iv e n  i n  C h ap te r X II , th e  DAI4 
s c o re ,  a lth o u g h  below  av e ra g e  was n o t s i g n i f i c a n t l y  lo w er th a n  th e  V/I3C 
s c o r e .
P e rh ap s one p o s s ib le  d i f f e r e n c e  betw een th e  DAM drawn by a  c e r e b r a l  
p a l s i e d  c h i ld  and one by a  c h i ld  v /ith  no known n e u ro lo g ic a l  d e f i c i t  i s  t h a t  
th e  fo rm er when young o f te n  do draw ings _ - - — r  s
o f  (" h e — h ead , body and le g s  drawn s e p a r a t e ly ,  a  f e a tu r e  w hich
h a s  a l s o  been  n o te d  i n  b r a in  damaged a d u lts *
3 .  The P la n  T e s t .
The f a c t o r  a n a ly s i s  s tu d y  (C h ap te r X) s u g g e s ts  t h a t  th e  P la n  t e s t  
lo a d s  on v e rb a l ,s p a t ia l  and v isu o -m o to r f a c t o r s .  S in c e  th e r e  i s  no in d i c a t i o n  
t h a t  low s c o re s  on v e r b a l  and s p a t i a l  t e s t s  a r e  c h a r a c t e r i s t i c  o f  
m a la d ju s te d  c h i ld r e n ,  w h ile  th e r e  i s  ev id en ce  t h a t  such  c h i ld r e n  s c o re  
low er on v isu o -m o to r t e s t s ,  i t  was c o n s id e re d  u s e f u l  to  examine th e  P la n  
s c o re  i n  c o n ju n c tio n  w ith  s c o re s  on th e  BG and DAM i n  p o p u la tio n s  t h a t  
have been  d e f in e d  a s  m a la d ju s te d  on one o f  th e  fo u r  m easures g iv e n  i n  
S e c t io n  B,
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S tu d ie s
The f i r s t  two s tu d ie s  d e sc r ib e d  h e re  a r e  b ased  on t e s t  s c o re s  
ta k e n  from p i l o t  in v e s t ig a t io n s  done by t r a i n e e  e d u c a t io n a l  p s y c h o lo g is ts  
a t  th e  C h ild  G uidance T ra in in g  C e n tre , w hich w ere m ain ly  co nce rned  w ith  th e  
a s s o c ia t io n  o f  n e u ro tic is m  and academ ic achievem ent#  F o r th e  sak e  o f  
b r e v i t y  o n ly  th o s e  a s p e c ts  o f  th e  s tu d ie s  w hich w ere r e le v a n t  to  P la n  d raw ing  
w i l l  be g iv e n  h e r e .  The t h i r d  s tu d y  was done by th e  a u th o r  on m a te r ia l  
a v a i l a b l e  i n  th e  c l i n i c ,  b u t a g a in  was n o t purpos:ely^. '  d e s ig n e d .
I .  AN INVESTIGATION INTO THE EFFECTIVENESS OF THE AÎ-1ERICAN ROTTER
INC0I4PLETE SENTENCES BLANK AS A Î4EASURE OF MALADJUSTMENT IN ENGLISH 
SCHOOL CHILDREN AS VALIDATED AGAINST THE RUTTER CHILDREN'S BEHAVIOUR 
QUESTIONNAIRE AND THEIR RELATIONSHIP TO THE PLAN SCORES (Denman, 1971 )
Sample
The c h i ld r e n  came from  th e  t h i r d  y e a r  i n  a  p rim ary  sc h o o l i n
<^ o  Ù tin; w e s t ÏX / London. U n fo r tu n a te ly  owing to  a d m in is t r a t iv e  p rob lem s
itvVsas o n ly  p o s s ib le  to  t e s t  27 c h i ld r e n  (12  boys and 15 g i r l s )  o u t o f  th e
p o s s ib le  sam ple o f  6 0 . T h is  was f u r th e r  red u ce d  i n  t h i s  p r e s e n t  p a p e r  t o
9 boys and 12 g i r l s ,  a s  o n ly  th o s e  l i v in g  i n  h o u ses  were u s e d .  A lthough
i t  i s  u s u a l ly  p r e f e r a b le  to  keep  boys and g i r l s  s e p a ra te  i n  in v e s t ig a t io n s
w hich may r e f l e c t  sex  d i f f e r e n c e s ,  i t  was n o t a d v is a b le  i n  t h i s  c a se  b eca u se
th e  numbers in v o lv e d  w ere so  s m a ll .
»
The c h i ld r e n  came m ain ly  from  w orking c l a s s  homes and many w ere 
c o n s id e re d  to  have e m o tio n a l p rob lem s. T hree o f  th e  21 c h i ld r e n  a t te n d e d  
a  C h ild  G uidance C l in ic  and fo u r  o th e r s  w ere c o n s id e re d  to  be v e ry  d i s tu r b e d .
T e s ts
Only g roup  t e s t s  were u sed  to  red u ce  tim e  o f  a d m in is t r a t io n .  They 
in c lu d e d  th e  fo l lo w in g :-
1 .  INTELLIGENCE : N on-V erbal BD (NFER)
2 .  V.ATTAINMENT : The S ta f f o r d s h i r e  T e s t o f  C om putation  (H ebron 1958)
3 .  . VISUO-MOTOR : P la n  t e s t
4 . MALADJUSTMENT: R o t te r  Inco m p le te  S en te n ces  B lank
A C h i ld r e n 's  B ehaviour Q u e s tio n n a ire  f o r  C om pletion  
by T eachers
RESULTS
1 . The group  sc o re d  low er on th e  n o n -v e rb a l t e s t  i n  com parison  JA/lth t k s __
s ta n d a r d iz a t io n  norm, b u t u n l ik e  c l i n i c  sam ples th e  a v e ra g e  s c o re  on th e  
P la n  t e s t  was h ig h e r  th a n  th e  g e n e ra l a b i l i t y  t e s t  and v e ry  n e a r  th e  
s ta n d a r d iz a t io n  av e rag e . (T ab le  13*1)
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TABLE 13.1
TEST PARAMETERS OF THE SAMPLE
M SD
AGE
NV
ARITHMETIC 
PLAN 
ROTTER 
RUTTER TOTAL 
K U TTH R  NEUROTIC 
RUTTER ANTISOCIAL
9y 9ra
89 .3 5
26 ,00
97.66
113 .52
13 .04
3.00
4.24
3.9m
13.56  
5 .51
16 .56  
13 .82
9 .3 4
2.40
4.31
The mean and s c a t t e r  on th e  R o t te r  t e s t  was low er th a n  th o s e  o f  th e  
c o l le g e  s tu d e n ts  on w hich th e  t e s t  was e v a lu a te d  and much low er th a n  th e  
m a la d ju s te d  g ro u p .
The 78^ 0 o f  boys and 58^ o f  g i r l s  s c o r in g  9 o r  more on th e  R u t te r  
S c a le  was f a r  h ig h e r  th a n  th e  11% and 3 . 5^  i n  th e  norm al sam p le , a lth o u g h  i n  
th e  same d i r e c t io n . r e g a r d in g  sex  d i f f e r e n c e s .  As th e  p e rc e n ta g e s  a r e  s im i la r  
to  th o s e  o f  th e  M audsley C l in ic  sam ple ( 68. 0?^  boys and 69. 1% f o r  g i r l s )  i t  
s u p p o r ts  t h a t  th e  h ead m aste r* s  assessm en t t h a t  th e  c h i ld r e n  had more e m o tio n a l 
problem s th a n  u s u a l ,  b u t a l s o  r a i s e s  th e  q u e s t io n  o f  th e  s c o r e r 's  r e l i a b i l i t y .
2 .  The a s s o c ia t io n  betw een  th e  P la n  and NV s c o re  was h ig h e r  th a n  f o r  any  
o th e r  g e n e ra l  c o g n i t iv e  t e s t  -as y e t  found . The c o r r e l a t i o n s  o f  th e  NV, 
A rith m e tic  and P la n  t e s t  w ere a l l  h ig h  s u g g e s tin g  th a t  th e y  w ere a s s e s s in g  
some common a b i l i t y  (T ab le  13. 2) .
TABLE 1 3 .2  •
PRODUCT-MOMEIÎÎ CORRELATIONS BETl'/EEN TEST Aim RATING SCORES
NV
NV
ARITHI'ETIC
PLAN
ROTTER
RUTTER .T O T R U  
H NEUROTIC 
ANTISOCIAL
ARITHMETIC
6 lx x
P = 0 .0 3  X
PLAN ROTTER RUTTER
N A TOTAL
8 0 ^ 28 23 - 43x —26
62xx 37 08 -  60xx - 48x
58xx -10
19
- 3 0
19
-0 3
-24  
. 16
= 0 *01 XX P = 0 .0 0 1  *  XX
T here was no s i g n i f i c a n t  c o r r e l a t i o n  betw een  th e  R o t te r  and R u t te r  
s c o re s ,  i n d i c a t in g  t h a t  i n  t h i s  sm a ll sam ple a t  l e a s t  th e y  w ere n o t a s s e s s in g  
th e  same p e r s o n a l i ty  v a r i a b le s .
T here was a s i g n i f i c a n t  c o r r e l a t i o n  betw een  th e  A rith m e tic  and P la n ,  
and th e  R o t te r  q u e s t io n n a ir e ,  b u tb o ^  wete p o s i t i v e  and th e r e f o r e  n o t i n  th e
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ex p ec ted  d i r e c t i o n .  T here was no s ig n i f i c a n t  c o r r e l a t i o n  betw een th e  P la n  
and R u t te r  q u e s t io n n a ir e ,  b u t a t  l e a s t  i t  was i n  th e  e x p ec ted  n e g a t iv e  
d i r e c t i o n .  The h ig h e s t  c o r r e l a t i o n  was w ith  th e  a n t i s o c i a l  item s  n e a r in g  
th e  P = 0 .0 5  l e v e l  o f  c o n f id e n c e . The most i n t e r e s t i n g  f in d in g  was th e  
s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  o f  th e  a n t i s o c i a l  s c a le  w ith  th e  NV and 
A r ith m e tic .
As th e r e  was th e  ex p ec ted  n e g a t iv e  r e l a t i o n s h i p  betw een c o g n i t iv e  
and th e  R u t te r  s c o re s  th e  sam ple was d iv id e d  a s  to  w hether a  c h i l d ’ s  s c o re  
was above (A) o r  below  (B) th e  sam ple mean and th e  d i f f e r e n c e  betw een  
th e  means on th e  o th e r  t e s t  s c o re s  was exam ined. (T ab le  13. 3)*
TABLE 1 3 .3
TEST MEANS OF CHILDREN SCORING ABOVE (A) OR BELOW (B) THE RUTTER 
QUESTIONNAIRE MEANS
TOTAL SCORE
A(N=11) B (N = 10) t  P
NV 8 5 .90  93.10 - 1.20 NS
ARITHMETIC 23.90 28.30 - I .9 0  NS
PLAN . . 9 4 .4 3  101 .20  -0 .9 1  NS
ROTTER 113 .34  111.30  0 .6 7  NS
NEUROTIC SCORE 
A . ' ' ' B
NV 92 .0 0  87 .5 3  0 .71  NS
ARITHMETIC 2 6 .6 l 23.61 O .38 NS
PLAN 97.12 97 .76  - 0.08  NS
ROTTER 117 .25  111.23  0 .91  NS
ANTISOCIAL SCORE 
A B
NV 84.33 93 .0 8  - 1 .4 7  NS
ARITHMETIC 22.88 28.41 - 2.51 O.O3
PLAN 9 2 .2 2  101 .73  -1 .3 0  NS
ROTTER 117 .22  110.75 1.04 NS
The means o f  th e  NV, A r ith m e tic , and P la n  t e s t s  a l l  d i f f e r e d
i n  th e  ex p ec ted  d i r e c t io n s  on th e  R u tte r  t o t a l  and a n t i s o c i a l  s c o r e s ,
b u t  o n ly  th e  A rith m e tic  mean showed a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e
i n  th e  l a t t e r .
CONCLUSIONS
1 . The R o t te r  In co m p le te  S en te n ces  B lank v/as n o t e f f e c t i v e  i n
m easu ring  m a lad ju s tm en t, a s  d e f in e d  by th e  R u t te r  s c a le ,  i n  10 y e a r  o ld  
London c h i ld r e n ,  a lth o u g h  th e  mean was low er th a n  th e  m a la d ju s te d  sam ple 
mean in  th e  USA. .M oreover i t s  c o r r e l a t i o n s  w ith  th e  c o g n i t iv e  t e s t s  w ere 
a l l  p o s i t i v e ,  w hich i s  th e  o p p o s ite  to  what i s  u s u a l ly  fo und .
2 .  The a n t i s o c i a l  a s p e c ts  o f  m alad ju stm en t would ap p e a r  to  d i s r u p t  th e
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a b i l i t y  to  l e a r n  a r i t h m e t i c ,  b u t  n o t n e u ro tic is m  a s  m easured by th e  
R u t te r  s c a l e .
3 . The a n t i s o c i a l ,  though no t th e  n e u r o t ic  a s p e c ts  o f  m alad justm en t
v/as a s s o c ia te d  w ith  low er P la n  s c o re s ,  b u t below  th e  P = 0 ,0 3  l e v e l  o f  
c o n f id e n c e .
I I .  AN INVESTIGATION INTO THE ASSOCIATION OF VIS,U0-M0T0R TEST SCORES 
WITH PERSONALITY MEASURES (BUTTERFIELD, 197O.)
Sample
A c l a s s  o f  39 10- y e a r  o ld  p rim ary  s c h o o l c h i ld r e n  L: y 
i n  S ou th  London w ere g iv e n  a b a t t e r y  o f  s ta n d a rd iz e d  group  t e s t s .  O nly th e  
s c o re s  o f  th e  13 boys and I6  g i r l s  who w ere p r e s e n t  f o r  a l l  t e s t s  w ere u sed .
T e s ts
1.  INTELLIGENCE : V erb a l R eason ing  (NFER)
2 . ATTAINî'ffiNT : Word G raded R eading T e s t (S c h o n e ll ,  1938)
3 .  VISUO-MOTOR : BG
DAM
PLAN
4 .  PERSONALITY : NJMl
'
RESULTS
1 . The t e s t  p a ra m e te rs  o f  t h i s  sam ple a r e  g iv e n  i n  T ab le  13*4
The means and d i s t r i b u t i o n s  o f  th e  c o g n i t iv e  and v isu o -rao to r 
t e s t  s c o re s  w ere s im i la r  to  t h e i r  n o rm ative  sam ples ex ce p t f o r  th e  
g i r l s  s c o r in g  h ig h e r  on th e  P la n  t e s t .
On th e  p e r s o n a l i ty  t e s t  th e  mean e x t r a v e r s io n  s c o re  was 
low er and th e  mean n e u ro tic is m  sc o re  v/as h ig h e r  th a n  Vn th e  
s ta n d a r d iz a t io n  sam ple , a lth o u g h  o n ly  th e  g ir ls *  s c o re s  showed a  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e .
2 . P ro d u c t moment c o r r e l a t i o n s  w ere found betw een  th e  t e s t  
s c o re s  (T ab le  13*3 ) .
230
TABLE 1 3 .4
MEANS Aim STANDARD DEVIATIONS OF TEST SCORES IN THIS SAMPLE COMPARED WITH 
THEIR STANDARDIZATION SAMPLES.
SOUTOTCmtJION STANDARDIZATION SAMPLE
BOYS N M SD N M SD t P
AGE 15 10y lira 4.03m lO.OOy to  ll.O O y *
VERBAL
REASONING 15 34 .18 27 .73 - - - — -
WGRT 15 4 7 .1 3 23.31 55 - - -
DAM 15 33.40 8 .0 3 75 36 .0 0 1 0 .32 — wm
S t .  S c . 15 . 9 9 .33 12.48 75 100.00 13 .00 - -
BG 15 1 .66 1 .66 19 1.4 — - —
PLAN 15 21 .00 9 .7 2 92 2 2 .95 8.37 .71 NS
St* S c . 15 94 .2 0 19.10 92 100.00 13 .00 - -
NJMI E 15 10.86 3 .0 5 90 12.51 2 .7 2 1.91 NS
N 15 9 .0 6 3 .0 8 90 7 .96 . 3 .3 3 1 .2 7 NS
L ' 15 7 .7 3 2.84 90 9 .0 6 4 .0 7 1 .3 4 NS
SO LtTHLDMOON STANDARDIZATION SAÎ4PLE
GIRLS N M SD N M SD t P
AGE 16 lOy 10m 3.49m • .1 lO.OOy to  ll.O O y - -  ■
VERBAL
REASONING 16 3 9 .9 3 1 5 .57 — - -
WGRT 16 3 2 .5 6 6.97 55 ■ M — —
DAM 16 37.06 5 .6 2 75 37.10 9 .2 7 — . NS
S t .  S c . 16 97.31 1 1 .47 75 100.00 15 .00 —
BG 16 1 .2 0  ' 1 .1 0  . 12 1.5 - — —
PLAN 16 2 2 .1 2 6.01 96 18 .19 8 .1 3 2.24 .0 5
S t .  S c . 16 103.00 13 .60 96 100.00 15 .00 — —
NJMI E 16 9 .1 2 2 .3 0 71 12.14 2.61 4 .5 7 .001
•N 16 10 .75 3 .0 3 71 7 .4 5 3*00 3 .8 3 .001
L 16 8.31 2 .5 5 71 . 11.21 3 .2 7 4.32 .001
TABLE 1 3 .3  
PRODUCT MOMENT CORRELATIONS
5  oys cvbove aA-\d \OQ,\OW tV«e c\ \acj or»cV.V
BOYS N J  M 1
VR , WGRT DAM BG PLAN E N L
VR 83XX 60:oc - 55x 6Txx 21 -1 9 -1 8
WGRT 52x 5ÔX -72xx 30 -1 8 -6 1 XX -2 2
DAM 42 20 - 4 7 : 57x -1 2 -24 —46
BG -31 -42 -36 -42  . 27 47 -01
PLAN 23 23 63xx - 57% 16 -2 8 -46
NGMI E 00 -1 5 03 15 01 -3 8
N -1 7 -1 2 -31 21 - 34x -1 5
L 04 -04 -24 16 -11 -3 6 x -30x
GIRLS
X P = 0.03  (0 . 483) XX P = 0 .01  (0 .6 0 3 )
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The c o g n i t iv e  t e s t  o f  v e rb a l  r e a s o n in g  c o r r e l a te d  h ig h ly  w ith  a l l  
t e s t s  ex ce p t th o s e  o f  p e r s o n a l i ty #  The same t e s t  c o r r e l a te d  w ith  r e a d in g  
i n  th e  g i r l s *  group  b u t n o t s i g n i f i c a n t l y  w ith  th e  o th e r s .  The BG shows a  
n e g a t iv e  c o r r e l a t i o n  b ecau se  th e  s c o re  i s  b a sed  on th e  number o f  e r r o r s .  The 
P la n  c o r r e l a t e d  a t  a  s t a t i s t i c a l l y  s i g n i f i c a n t  l e v e l  w ith  th e  o th e r  v is u o -  
m otor t e s t s  i n  boys and g i r l s .  T here was no r e l a t i o n s h i p  betw een e x t r a v e r s io n  
and v e r b a l  re a s o n in g  a s  h a s  been  found i n  o th e r  s tu d ie s  o f  c h i ld r e n  o f  t h i s  
age^ (C h ild , 1964) .
T here was a  r e l a t i o n s h ip  betw een n e u ro tic is m  and low P la n  s c o r e s  i n  
g i r l s  and a  h ig h  e r r o r  s c o re  i n  th e  BG and a  low re a d in g  s c o re  i n  th e  b o y s .
3 .  I n  o rd e r  to  c l a r i f y  f u r th e r  th e  r e l a t i o n s h i p  betw een  th e  P la n ,E  and
N s c o re s  th e  same p ro ced u re  a s  ad o p ted  by C h ild  was u s e d . The s c o re s  o f  
each  c h i ld  were p la c e d  i n  one o f  fo u r  q u a d ra n ts  depend ing  upon w hether h i s  
E and N s c o re s  w ere above o r  below  t h e i r  r e s p e c t iv e  m eans. C h ild re n  w ith  
av e ra g e  s c o re s  w ere o m itte d . The means and s ta n d a rd  d e v ia t io n s  a r e  g iv e n  
i n  T ab le  13*6 #
TABLE 13.6
O
TEST MEANS AND STANDARD DEVIATIONS IN THE QUADRANTS GENERATED BY THE ORTHOGNAL 
CONTINUUI^S OF NEUROTICISM AND EXTROVERSION. ' ^
' NEUROTICISM
N = 7
VR WGRT DAM BG PLAN
M 28.00 45.00 93.00 2.29 96.28
SD 13.55 1 6 .43  1 0 .3 4  2 .1 3  12 .86
EXTRAVERSION ---------- - ----- - ----------------------
N = 8
VR WGRT DAM BG PLAN
M 31.82  59 .37  106.50 1 .00  112.50
SD 0 .6 2  17 .4 3  9 .1 3  1 .06  9*58
STABILITY
N = '4
VR WGRT DAM <
3 1 .2 0  48 .16  104.20 
16 .3 0  12.81 18 .20
BG PLAN
0 .6 0 . 9 4 .8 0  
0 .8 9  22 .78
-INTROVERSION
N = 3
VR WGRT
2 5 . 3 3  5 5 . 3 3
11 .59  3 .0 6
DAM
92 .33
2 .5 2
BG PLAN
0 .6 7  9 0 .0 0  
0 . 5 7  1 8 .1 3
The s t a b l e  e x t r o v e r t s  had th e  h ig h e s t  mean s c o re s  a s  i n  o th e r  
s tu d i e s ,  b u t th e  numbers w ere to o  sm a ll i n  some o f  th e  q u a d ra n ts  to  e v a lu a te  
s t a t i s t i c a l l y .
4 .  The d i f f e r e n c e  i n  t e s t  s c o re s  were th e n  found when s u b je c t s  w ere
d iv id e d  in t o  " N e u ro tic ” and " S ta b le "  g ro u p s , depending  upon t h e i r  s c o re  on 
t h a t  s c a le  b e in g  a t  l e a s t  1 p o in t  above o r  below  th e  mean f o r  th e  g ro u p s  
(T ab le  1 3 .7 (a ) )
TABLE 13. 7 (a )
DIFFERENCE IN TEST SCORES BET’WEEN NEUROTIC Aim STABLE GROUPS
NEUROTIC STA BLE
N = 14 N - I E
TESTS M M t P *
VR 24.71 43 .5 8 - 2.37 0 .0 5
WGRT 44 .35 57.60 -2.35 0 .0 5
BG 2 .00 1 .00 1 .8 8 NS
DAM 34.71 38 .5 8 - 1 .6 7 NS
PLAN 18 .07 25.35 - 1 .5 2 0 .0 5
EXTRAVERSION 23 .82 19 .33 . 1 .3 7 NS
A ll  th e  s c o re s  were low er i n  th e  n e u ro t ic  g ro u p , b u t o n ly  th e  VR, 
WGRT and P la n  s i g n i f i c a n t l y  s o .
The same method o f  d i f f e r e n t i a t i n g  E x tro v e r ts  from I n t r o v e r t s  was 
th e n  u sed  on th e  s c a le  o f  E x tra v e rs io n  (T ab le  13. 7(b ) )
TABLE 1 3 .7 (b )
DIFFERENCE IN THE TEST SCORES BETWEEN EXTRAVERTS AND INTROVERT
BOYS & GIRLS EXTRAVERT INTROVERT
N M N M t P
TESTS ■ 17 9
VR 35 .76  , 27 .7 7 0 .8 3 NS
GV/RT 48.70 54 .55 0 .7 8 NS
BG 1 .6 5 0 .7 8 "1 .6 1 NS
DAM 36 .29 37.22 0 .3 1 NS
PLAN . i 23 .82 19 .33 1.39 NS
T h is  tim e  th e r e  was no d i f f e r e n c e  betw een th e  two g roups excep t 
t h a t  th e r e  was a  ten d en cy  f o r  i n t r o v e r t s  to  do b e s t  on th e  BG and 
e x t r a v e r t s  on th e  P la n  t e s t .
Had such  a r e s u l t  been  s t a t i s t i c a l l y  s i g n i f i c a n t  i t  m ight be 
th o u g h t t h a t  e x t r a v e r t s  were more s u c c e s s fu l  i n  th in k in g  abou t th in g s  
a s  w e l l  a s  p e o p le , a s  B u rt s u g g e s ts ,  and th e r e f o r e  do b e t t e r  on th e  P la n ; 
w h ile  th e  i n t r o v e r t  may be more s u c c e s s fu l  on th e  BG t e s t  b ecau se  he 
i s  n o t so  im p u ls iv e .
CONCLUSIONS
Owing to  sm a ll numbers and sex  d i f f e r e n c e s  th e  c o n c lu s io n s  can  
o n ly  be t e n t a t i v e .
1 • I n t e l l i g e n c e  a s  m easured by v e rb a l  re a s o n in g  showed l i t t l e  r e l a t i o n s h i p  
w ith  p e r s o n a l i ty  m easures i n  in d iv id u a l s ,  a lth o u g h  a s  a  group  th e  s t a b l e  
c h i ld r e n  sc o re d  h ig h e r .
2 . A tta in m en t a s  seen  i n  re a d in g  a b i l i t y  was r e l a t e d  to  em o tio n a l s t a b i l i t y  
and th e  group  o f  s t a b l e  c h i ld r e n  sc o re d  h ig h e r  th a n  th e  " n e u ro t ic "  
g ro u p .
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3# The P la n  s c o re s  w ere s i g n i f i c a n t l y  a s s o c ia te d  w ith  th o s e  o f  th e  
o th e r  v isu o -m o to r t e s t s ,  BG and DAM.
4 . E x tro v e r s io n  showed l i t t l e  r e l a t i o n s h ip  w ith  o th e r  s c o r e s ,  b u t
n e u ro tic is m  was n e g a t iv e ly  a s s o c ia te d  w ith  r e a d in g  ach ievem ent i n  
boys and P la n  d raw ing  i n  g i r l s .
I I I .  AN INVESTIGATION OF A PSYCHIATRIC POPULATION TO SEE IF  THE PLAN
TOTAL SCORES ARE LOVffiR AND/OR DIFFER QUALITATIVELY FROM A NONLCLINIC 
POPULATION: AND TO SEE IF  LOl^R SCORES ARE ASSOCIATED WITH ANY
PARTICULAR SYNDROME OF SYI-ÎPTOMS, INCIDENTS IN THE HISTORY, TYPE OF 
PARENTS OR DIAGNOSIS.
SAMPLE
T h is  was th e  p s y c h ia t r ic  sam ple w hich had a l re a d y  been  u sed  to  
lo o k  a t  th e  f a c t o r  s t r u c t u r e  o f  th e  P la n  T e s t (C h ap te r  X ). I t  c o n s is te d  
o f  th o s e  c h i ld r e n  who had been  r e f e r r e d  to  a  London C h ild  G uidance C l in ic  
f o r  a  p s y c h ia t r i c  assessm en t»  Only c h i ld r e n  who l i v e  i n  h ouses  have b een  
in c lu d e d  b eca u se  th e  s ta n d a rd  s c o re s  a r e  n o t r a t e d  f o r  f l a t  d w e lle r s .
T h is  h a s  l im i te d  th e  numbers th e r e f o r e  and a s  c h i ld r e n  coming from  th e  
im m ediate v i c i n i t y  m o stly  l i v e  i n  f l a t s ,  th e y  have b een  ex c lu d ed . . Most 
o f  th e  c h i ld r e n  i n  th e  sam ple l i v e d  i n  B a rn e t , many i n  th e  same ty p e  o f  
h o u ses  a s  th e  c h i ld r e n  on whom th e  t e s t  was s ta n d a rd iz e d  i n  B uck ingham sh ire .
TESTS
1 .  • INTELLIGENCE
2 . ATTAINMENT
3 . VISUO-MOTOR
Wise
Word Graded R eading T e s t (S c h o n e ll  1938)
BG 
DAM 
PLAN
METHOD
1 . S c o re s  on th e  P la n  t e s t s  were exam ined f o r  a  q u a n t i t a t iv e  d i f f e r e n c e
by d iv id in g  th e  sam ple a c c o rd in g  to  sex  and th e n
(a )  A s c e r ta in in g  th e  g e n e ra l  i n t e l l e c t u a l  n o rm a lity  o f  th e  sam ples by
com paring th e  WISC t e s t  r e s u l t s  w ith  a  sm a ll London sam p le .
(b )  A s c e r ta in in g  i f  th e  P la n  S tan d a rd  S co res  w ere s t a t i s t i c a l l y
s i g n i f i c a n t l y  low er th a n  th e  B uck ingham shire  s ta n d a r d iz a t io n  sam p le .
2. S co re s  on th e  P la n  t e s t  w ere th e n  examined fo r  q u a l i t a t i v e
d i f f e r e n c e s  i n  t h e i r  component ite m s  by
( a )  Comparing t o t a l  mean raw s c o re s  o f  each  age group  s e p a r a te ly  w ith
th o s e  o f  th e  s ta n d a r d iz a t io n  sam ple.
(b )  F in d in g  th e  p e rc e n ta g e  o ccu rren c e  o f  each  item  i n  th e  s e p a r a te  age
groups and t e s t i n g  th o s e  showing la r g e  d i f f e r e n c e s  by th e  method o f
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s ig n i f i c a n c e  o f  d i f f e r e n c e  betw een p r o p o r t io n s .
As th e  same in fo rm a tio n  was a v a i la b le  f o r  c h i ld r e n  r e f e r r e d  t o  
th e  c l in ic ,  f o r  a  le a r n in g  d is o r d e r ,  a l s o  u sed  i n  th e  f a c t o r  a n a ly s i s  
(C h ap te r  X ), t h i s  sam ple was u sed  to  p ro v id e  a n o th e r  c o n t r a s t  g ro u p .
3 .  The a s s o c ia t io n  o f  low er s c o re s  on th e  P la n  w ith  symptoms, in c id e n ts
i n  th e  h i s t o r y ,  p a ren ts*  p e r s o n a l i t i e s  o r  d ia g n o s is  was exam ined by
(a )  D iv id in g  th e  p s y c h ia t r ic  r e f e r r a l s  in t o  th o s e  w ith  and w ith o u t 
r e t a r d a t i o n  i n  r e a d in g .  T h is  was c o n s id e re d  a d v is a b le  b ecau se  th e r e  i s  
e v id e n c e , b o th  c l i n i c a l  (V ernon ,1971) and e p id e m io lo g ic a l (Y u le , 1973) 
t h a t  some c h i ld r e n  have a l e a r n in g  d is o r d e r ,  w hich r e s u l t s  i n  re a d in g  
r e t a r d a t i o n  t h a t  i s  p e r s i s t e n t  th ro u g h o u t th e  c h i l d ’ s  s c h o o l y e a rs  d e s p i te  
re m e d ia l te a c h in g .  S in ce  i n  many c h i ld r e n  t h i s  o c c u rs  in d e p e n d e n tly  o f  
em o tio n a l d is tu rb a n c e ,  ex ce p t t h a t  w hich th e  d i s a b i l i t y  i t s e l f  e n g e n d e rs , 
i t  was th o u g h t t h a t  when lo o k in g  f o r  th e  a s s o c ia t io n  o f  poor P la n  d raw ing  
w ith  p s y c h ia t r ic  symptoms th e  r e s u l t s  m ight w e ll  be co n fu sed  i f  th e  two 
d is o r d e r s  w ere p r e s e n t .
T here a r e  v a r io u s  ways o f  a s s e s s in g  r e t a r d a t i o n  i n  re a d in g  from  
th e .c r u d e  com parison  o f  re a d in g  age to  th e  c h ro n o lo g ic a l  a g e , to  th e  
s t a t i s t i c a l l y  s o p h is t ic a te d  method 6 f  a  d is c re p a n c y  from  a  p r e d ic te d  re a d in g  
s c o re  b ased  on a  r e g r e s s io n  e q u a tio n  in v o lv in g  th e  age and IQ . I n  t h i s  
s tu d y  a  midway method was u se d , i n  w hich a  re a d in g  q u o t ie n t  o f  more th a n  
13 p o in t s  below  th e  WISC FS IQ was u sed  to  s e p a r a te  th e  r e ta r d e d  from  
th e  n o n -re ta rd e d  r e a d e r .
(b )  These g roups were th e n  d iv id e d  a g a in  i n t o  A and B, A h av in g  c h i ld r e n  
whose P la n  s ta n d a rd  s c o re  was more th a n  13 p o in t s  below  t h e i r  WISC FS IQ 
and B h a v in g  c h i ld r e n  whose P la n  sc o re  was 13 p o in t s  o r  l e s s  below  t h e i r  
WISC FS IQ .
( c )  An Item  S h ee t c o n s tru c te d  by  a  w orking p a r ty  i n  th e  c l i n i c  i n  19&3 , 
was th e n  u sed  to  check th e  f i l e s  f o r  in c id e n c e  o f  symptoms, e v e n ts  i n  th e  
h i s t o r i e s ,  p a r e n ta l  a t t i t u d e s ,  p e r s o n a l i t i e s  and p sy c h o p a th o lo g ie s  and  
p s y c h ia t r ic  d ia g n o se s .
RESULTS
1 , Q u a n t i ta t iv e  d if f e r e n c e s  i n  T o ta l S co res  on th e  P la n  T e s t betw een  
Normal and P s y c h ia t r i c  P o p u la t io n s .
The t e s t  means and s ta n d a rd  d e v ia t io n s  a r e  g iv e n  i n  T ab le  13*8#
The WISC means w ere ab o u t th e  same f o r  boys and g i r l s  and s im i la r  to  th o s e  
found  by Jo n e s  (1962) i n  a  norm al sam ple o f  London 10 y e a r  o ld s ,  w hich
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suggests they may be average for this area, .On the attainment tests 
standardised in England more than 15 years ago, the reading was average 
and the spelling and arithmetic low average. The visuo-motor tests were 
all low average.
TABLE 13.8 •
TEST SCORES IN CHILD PSYCHIATRIC REFERRALS AGED 7-0 to 15-0 YEARS.
BOYS GIRLS
N = 110 N = 46
M SD M SD
WISC V 108.40 16 .62 105.70 13 .68
P 106.95 14 .63 100 .17 1 5 .44
FS 108.25 15 .23 105.09 14.06
READING 100.69 22 .08 101 .02 19 .44
SPELLING 8 9 .58 19.14 9 4 .2 2 17 .79
ARITHMETIC 9 5 .08 20 .54 91 .1 5 17 .98
BG 8 9 .12 19 .49 9 2 .5 4 18 .25
DAM 96.48 1 7 .47 94 .8 0 16 .49
PLAN 89.21 16 .59 8 8 .85 12 .68
The P la n  means were low er th a n  th e o th e r  London sam ple means
g iv e n  i n  T ab le  13*9*
TABIÆ 1 3 .9 .
PLAN MEAN SCORES IN SMALL LONDON SAMPLES
IQ PLAN
r m K tM : age n TEST M SD M SD
BOYS 11-0 to 12-9 26 V 108.461 12 .678 99.346 12 .858
NV 110.709 7 .6 9
GIRLS 10-8 to  12-3 28 V 112.642 13.166 109.357 14.274
NV 108.259 12.038
so ttth : ;
BOYS 10-7 to 11-5 15 —  - 9 4 .2 0 1 9 .10
GIRLS 10-7 to 11-7 16 - - 103 .00 13 .60
SDlîJH'VVJSfST
BOYS AND
GIRLS ■ 9-2 to 10-2  21 NV 89 .33 13 .36 97.66 16 .56
They were also statistically significantly lower than those of 
the Buckinghamshire standardization sample..; (Table 13#10*)
TABLE 13.10
PLAN MEANS OF THE PSYCHIATRIC SAMPLE COMPARED WITH STANDARDIZATION MEANS.
PSYCHIATRIC STANDARDIZATION
SAMPLE SAMPLE
N t
BOYS 
GIRLS
M SD M SD t P
110 89.21 - 16.59 . 100.00 15.00 4.931 0.001
46 88.85 12.68 100.00 15.00 4.837 0.001
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These r e s u l t s  th e r e f o r e  s u p p o r t t h e , c l i n i c a l  im p re ss io n  th a t  
c h i ld r e n  r e f e r r e d  to  a c l i n i c  fo r  p s y c h ia t r ic  assessm en t and who a r e  l a t e r  
found to  have an  em o tio n a l d is o r d e r  a re  p o o re r  a t  d raw ing  p la n s  o f  t h e i r  
own house th a n  n o n - c l in ic  c h ild re n #
* -
2# Q u a l i t à t îv e  D if fe re n c e s  Between Normal and P s y c h ia t r i c  P o p u la t io n s  
i n  th e  Types o f  S u c c e s s fu l  Item s#
I n  o rd e r  to  lo o k  a t  th e  d i f f e r e n c e  o f  su c c e s s  r a t e s  on  ite m s  betw een 
th e  p s y c h ia t r i c  and s ta n d a r d iz a t io n  sam p les , i t  was n e c e ssa ry  t o  c o n s id e r  
each  y e a r  s e p a r a te ly  owing to  developm ent ch an g es. The g i r l s *  sam ple was 
to o  s m a ll to  t r e a t  i n  t h i s  way and so  w ere some o f  th e  y e a r  g roups i n  th e  
boys* sam ple , so t h a t  o n ly  th e  9 , 10 and 11 y e a r  g roups i n  th e  boys* sam ple 
c o u ld  e v e n tu a l ly  be u se d .
As a c o n t r a s t  g roup , th e  9 , 10 and 11 y e a r  o ld  boys w ith  l e a r n in g  
d is o r d e r  (backw ardness i n  a t ta in m e n ts ) ,  who had been  r e f e r r e d  t o  th e  same ; 
c l i n i c  f o r  e d u c a t io n a l  a d v ic e , w ere a l s o  looked  a t .  The r e s u l t s  o f  th e  
WISC and P la n  t e s t s  i n  b o th  sam ples i s  g iv e n  i n  T ab le  13. 11.
TABLE 13.11
BOYS MEANS AND STANDARD DEVIATIONS OF AVISO FS IQs AND PLAN STANDARD SCORES 
IN EDUCATIONAL AND PSYCHIATRIC REFERRALLS.
EDUCATIONAL PSYCHIATRIC
AGE N WISC PLAN N WISC PLAN
9-0 to  9-11 MEAN 10 113.00 99.300 17 111.176 87 .235
SD 11.737 6.467 17.101 10 .202
10-0  to  10-11 . MEAN 11 110.222 95.636 16 109 .937 9 6 .1 8 7
SD 7.396 12.541 . 11.993 1 1 .067
11-0  to  11-11 MEAN 18 104.722 88 .944 19 114 .263 87 .526
SD 12.979 13.576 16 .017 16.260
T hese g roups were a l l  o f  good av e ra g e  i n t e l l i g e n c e  ex cep t th e  
11 y e a r  o ld  p s y c h ia t r i c  r e f e r r a l s ,  which was h ig h e r  th a n  f o r  th e  
e d u c a tio n a l  and p s y c h ia t r ic  r e f e r r a l s  a s  a w ho le . T h is  m igh t e x p la in  
why some o f  th e  mean P la n  s c o re s  w ere a v e ra g e , and h ig h e r  th a n  th e  means 
o f  th e  whole sam ple .
The P la n  s ta n d a rd  s c o r e s ,  how ever, w ere a l l  ab o u t 13 p o in t s  
below  th e  WISC means f o r  each age g ro u p .
Thus when th e  raw s c o re s  o f  th e s e  c h i ld r e n  o f  good av e ra g e  
i n t e l l i g e n c e  were compared w ith  th e  s ta n d a r d i s a t io n  sam ple , o n ly  th e  
11 y e a r  o ld  e d u c a tio n a l  r e f e r r a l s  and 9 and 11 y e a r  o ld  p s y c h ia t r ic  
r e f e r r a l s  were s i g n i f i c a n t l y  low er.., (T ab le  13. 12) .
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TABLE 13.12
BOYS MEANS, STANDARD DEVIATIONS AND SIGNIFICANCE OF DIFFERENCE BETV/EEN 
EDUCATIONAL AND PSYCHIATRIC REFERRALS AND STANDARDIZATION SAMPLE
Educational STANDARDIZATION
REFERRALS 8AI4PLE
? M SD N M SD t* P
9-0 to 9-11 10 22.300 3 .945 87 21.651 8.460 _ NS
10-0 to 10-11 11 20.818 7.859 92 22 .945 8 .370 - NS
11-0 to 11-11 18 20.666 8 .268 87 27.333 9 .336 4 .4 9 2 0.001
PSYCHIATRIC STANDARDIZATION
■ REFERRALS SAMPLE
N M SD N M . SD t P
9 -0 to 09-11 10 13.411 7.669 87 21.651 8.460 3 .8 3 7 0.001
10-0 to 10-11 16 19.625 6 .868 92 22 .945 8 .870 1 .4 9 4 NS
11-0 to 11-11 19 19 .947 5 .2 6 0 87 27 .333 9 .336 3 .8 8 0 0.001
The in d iv id u a l  ite m s  o f  th e  th r e e  age g ro u p s , w hich w ere 
s i g n i f i c a n t l y  low er th a n  th o s e  i n  th e  s ta n d a r d i s a t io n  sam ple, w ere th e n  
exam ined in d iv id u a l ly  f o r  s i g n i f i c a n t  p r o p o r t io n a l  d i f f e r e n c e s )  (T ab le  13. 13).
TABLE 13 .13
ITEMS SHOWING SIGNIFICANT DIFFERENCE IN SUCCESS RATES, BSTvVEEN BOYS IN THE 
STA^IDARDIZATION SAMPLE AND BOYS IN THE EDUCATIONAL AND PSYCHIATRIC REFERRALS.
SIGNIFICANT DIFFERENCE OF. PROPORTIONS
PSYCHIATRIC EDUCATIONAL
9 -0  y r s . 11-X) y r s . 11-0  y r s
10 O u te r W all I ' 3 .706 4 .116 NS
11 O u te r W all I I 3 .706 2 .716 3 .8 3 0
12 P ro p o r t io n s  o f  Rooms NS NS 2 .0 0 7
13 H a ll  I NS NS 4.348
14 H a ll  I I 2 .7 0 7 4.022 3 .9 4 4
15 H a ll  : P ro p o r tio n NS NS 3.211
16 H o r iz o n ta l S t a i r s 8 .454 . 2 .868 NS
17 S t a i r s  I 2.484 2 .398 NS
18 S t a i r s  I I 2 .809 2 .476 NS
19 S t a i r s  : P ro p o r tio n NS NS NS
20 T reads I 2 .976 NS NS
21 T read s  I I NS NS NS
22 Doors : Number I NS NS NS
23 D oors : Number I I 3 .0 4 5 NS 3 .5 6 5
24 D oors : Type I 2 .865 NS NS
25 D oors : Type I I 3 .430 NS NS
26 Doors : : Type I I I NS NS NS
27 D oors : P ro p o r t io n NS NS NS
28 Windows : Number I NS NS 6 .1 8 5
29 Windows : Number I I NS 3 .376 4 .0 2 7
30 Windows : Type I NS NS 3 .7 3 0
31 Windows : Type I I NS NS NS
32 Windows : Type I I I NS 4 .5 2 0 NS
33 No U naccounted f o r  Space NS 5 .6 7 0 NS
34 No V e r t i c a l  W alls NS NS NS
35 P ro p o r tio n s  I NS 2.211 NS
36 P ro p o r tio n s  I I NS NS NS
37 P ro p o r t io n s  I I I NS NS NS
38 P ro p o r tio n s  IV NS NS NS
39 Q u a li ty  o f  Drawing I 3 .000 2 .943 3.464
40 Q u a li ty  o f  Drawing I I NS NS NS
signU icavA t U > QOO
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T here was no c o n s i s te n t  p a .t te rn  which ap p ea red  i n  a l l  th r e e  
g ro u p s . E f f e c t s  o f  m a tu ra tio n  p ro b ab ly  e x p la in  d i f f e r e n c e s  i n  th e  
p s y c h ia t r i c  g ro u p s . Easy ite m s  1 - 9  w ere p a sse d  by most and d i f f i c u l t  
ite m s  38 -  38 w ere p assed  by few so  t h a t  n e i th e r  d i s c r im in a te .  The ite m s  
w hich a r e  v u ln e ra b le  a t  any age a r e  p ro b ab ly  th o s e  on w hich th e  * 
s ta n d a r d iz a t io n  sam ple c h i ld r e n  a r e  j u s t  b e g in n in g  to  su c c e e d . No such  
com parison  i s  p o s s ib le  w ith  th e  e d u c a tio n a l  r e f e r r a l s  s in c e  th e r e  i s  
o n ly  one age g ro u p .
Two ite m s  11 and 39 a r e  f a i l e d  most f r e q u e n t ly  i n  b o th  e d u c a t io n a l  
and p s y c h ia t r i c  sam p les . Item  11 i s  u s u a l ly  f a i l e d  b ecau se  c h i ld r e n  le a v e  
s m a ll gaps i n  th e  o u te r  w a ll  i n  th e  v i c i n i t y  o f  th e  s t a i r s .  V/hen t h i s  i s  
b ro u g h t t o  t h e i r  a t t e n t i o n ,  th e y  f r e q u e n t ly  lo o k  a n x io u s  and con fused ,- b u t 
v e ry  few can  remedy th e  o m iss io n . I t  h a s  seemed a s  though  th e y  had  n o t ' 
y e t  a c c e p te d  th a t  th e  w a ll  o f  a house does n o t have g a p s , o th e r  th a n  d o o rs  
and windows. A gain 39» Q u a li ty  o f  D rawing, r e f e r s  m ain ly  to  th e  o u ts id e  
w a l l .  F a i lu r e s  o ccu r b ecau se  th e  c h i ld  seems to  b e  more concerned  w ith  
th e  i n t e r i o r  o f  th e  house and does n o t keep  i n  mind t h a t  th e  whole i s  
r e a l l y  concerned  w ith  s u b - d iv is io n s  o f  a  r e c t a n g le .  One p s y c h ia t r i c  
r e f e r r a l  went to  th e  extrem e o f  draw ing  a lm o st a  c i r c l e  (F ig .  13*1 ')#
C.%
CL
F i s .  1 3 .1 . A p la n  o f  h i s  house drawn by  a boy o f  9y 4m w ith  a  
WISC FS 10 o f  111.
A part from  th e s e  s i m i l a r i t i e s  betw een th e  p s y c h ia t r i c  and 
e d u c a t io n a l  r e f e r r a l s ,  th e r e  would a l s o  ap p ea r t o  be d i f f e r e n c e s .  Most 
o f  th e  ite m s  i n  w hich th e  p s y c h ia t r ic  r e f e r r a l s  s c o re  lo w er r e q u i r e  th e  
co n cep t o f  h o r i z o n t a l i t y ,  and th e s e  c h i ld r e n  a r e  s lo w er th a n  norm al to  
draw th e  s t a i r s  and windows h o r i z o n t a l l y .  The e d u c a t io n a l  r e f e r r a l s  do 
l e s s  w e ll  on numbers o f  d o o rs  and windows ( ite m s  23, 28 and 29) b u t  t h i s  
would n o t ap p ea r to  r e q u i r e  c o n c e p tu a l u n d e rs ta n d in g , b u t  does r e q u i r e  
c o n s is te n c y  o f  e f f o r t  and sy s te m a tic  c h e c k in g . A d e f ic ie n c y  o f  such  good
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work h a b i t s  i s  o f te n  a l s o  se e n  i n  t h e i r  sch o o l ta sk s#
3 # D if fe re n c e s  betw een Low S c o re rs  and Very Low S c o re rs  on th e  P la n  T e s t 
i n  Terms o f  Symptoms, H is to ry ,  P a ren ts*  P e r s o n a l i t i e s  and D iagnoses#
When th e  p s y c h ia t r ic  r e f e r r a l s  were d iv id e d  in to  backw ard and 
no t-backw ard  c h i ld r e n ,  i t  was found th a t  th e r e  w ere n o t enough g i r l s  to  
form  a group  backw ard i n  r e a d in g ,  so  th o s e  who w ere backw ard w ere d is c a rd e d , 
Each o f  th e  re m a in in g  th r e e  g roups w ere th e n  d iv id e d  a c c o rd in g  to  t h e i r  
P la n  s c o re ,  i n t o  g roups A and B#
The ite m s  were sc o re d  by  u s in g  th e  in fo rm a tio n  i n  th e  c a s e  n o te s#  
The number o f  tim e s  a n  item  o c c u rre d  i n  each  g ro u p , to g e th e r  w ith  th e  
e q u iv a le n t  p e rc e n ta g e  to  a id  co m p ariso n s, i s  g iv e n  i n  th e  A ppendix I I#  
A lthough  from  in s p e c t io n  th e r e  ap p ea red  to  be i n t e r e s t i n g  d i f f e r e n c e s  
betw een  th e  backw ard and no t-backw ard  group  and betw een  th e  boys and  th e  
g i r l s ,  th e y  w ere n o t r e le v a n t  to  t h i s  s tu d y  and n o t s u f f i c i e n t  to  j u s t i f y  
k e e p in g  th e  g roups s e p a ra te #  They w ere th e r e f o r e  am algam ated so  t h a t  th e  
t o t a l  sam ple was j u s t  d iv id e d  in t o  g roups A and B#
The t e s t  means o f  th e s e  g roups can  b e .s e e n  i n  T ab le  13*14# The 
mean age and WISC IQ o f  Group A v/as h ig h e r  th a n  f o r  Group B, w h ile  th e  
mean P la n  s c o re  was much low er# I n  Group A th e  mean d i f f e r e n c e  betw een  
WISC and P la n  v/as 28*760, b u t  i n  g roup  B o n ly  3,273 i n d i c a t in g  a  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  P 0.001 l e v e l .
TABLE 13.14
DIFFERENCES OF MEANS IN AGE, WISC FS, PLAN AND DISCREPANCY BETVŒEN 
WISC AND PLAN SCORES OF GROUPS A AND B ' •
A B
6l  4l  t  P
AGE IN MTHS. 136.272 123*377 2.969 0.003
Wise FS 113*934 102.339 4.793 O.OOi
PLAN • 83 .392  99*792 6 .3 8 3  0 .001
WISC-PLAN DIFF. 28.760 3*273 l 4 . 12^ 0.001
Many o f  th e  ite m s  w ere s c a r c e ly  used  o r  showed no 
d i f f e r e n c e  i n  o c c u rre n c e . Only ite m s  i n  g roups A and B, w hich 
seemed l i k e l y  to  show a s t a t i s t i c a l l y  d i f f e r e n t  in c id e n c e  were . 
te sted ;? . (T ab le  13*13)*
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TABLE 13.13
INCIDENCE OF SYMPTOMS, DEVELOPMENTAL FEATURES, TYPES OF PARENTS AND 
DIAGNOSES IN HISTORIES OF CHILDREN WHOSE PLAN SCORES VffiRE MORE THAN 
(A) OR LESS THAN (B) I5  POINTS BELOW THEIR WISC FS IQ s. '
INCIDENCE PROPORTIONS RATIO P
SYÎIPTOMS AN=6l
B
N=4l
A B
Temper Tantrum s 13 3 .243 .122 1 .9 3 7 0.1
V io le n t  A g g ressio n 11 4 .180 .098 1 .3 1 7  • NS
D e p re ss io n 10 2 .163 .048 2 .129 0 .0 3
F e a rs 9 1 .147 .024 2 .2 7 7 0 .0 3
E a tin g  D is tu rb a n c e 4 8 .063 .1 9 3 2.081 0 .0 3
N ightm ares
DEVELOPMENT
2 3 .032 .090 2.046 0 .0 3
I l l n e s s  -  0-2  y r s . 8 8 .131 .1 9 3 0.914 NS
I l l n e s s  -  2+ y r s . 12 3 .196 .121 1 .100 NS
M otor Developm ent 3 7 .082 #122v 0 .7 1 9 NS
S peech slow
PARENTS
FATHER
8 8 .131 .193 1 .013 NS
U n r e a l i s t i c  A m bition 
MOTHER
5 0 .081 .000 1 .910 0 .1
P e r s o n a l i ty  Problem
DIAGNOSIS 
R e a c tiv e  B ehav iour
3 6 .049 -.146 1 .239 NS
D iso rd e r - 9 12 .144 .2 9 2 1.870 0 .1
N e u ro tic  D iso rd e r  
( a )  Symptoms
40 20 .633 .487 1 .7 8 7 0 .1
Those i n  Group A showed s i g n i f i c a n t l y  more sym ptons o f  d e p re s s io n  
and f e a r s ,  th e  l a t t e r  most commonly i n  th e  g i r l s .  T here was a l s o  a 
ten d en cy  f o r  tem per ta n tru m s  and a g g re s s io n  to  a p p e a r  more f r e q u e n t ly  i n  
Group A, p a r t i c u l a r l y  i n  b o y s , b u t  no t a t  a s t a t i s t i c a l l y  s i g n i f i c a n t  
l e v e l .  I n  th e  o p p o s ite  d i r e c t i o n ,  e a t in g  d is tu rb a n c e  and n ig h tm ares  
o c c u rre d  more f r e q u e n t ly  i n  Group B.
(b )  Development
As n e u ro lo g ic a l  d y s fu n c tio n  h a s  been  found to  be a s s o c ia te d  w ith  
d i f f i c u l t i e s  i n  p regnancy , b i r t h ,  p re m a tu r i ty  and some ch ild h o o d  i l l n e s s  
th e  d i f f e r e n c e s  i n  th e  o c c u rre n c e  o f  th e s e  ite m s  i n  Groups A and B were 
looked  f o r ,  b u t none were found . N e ith e r  was th e r e  any d i f f e r e n c e  betw een  
th e  two groups w ith  re g a rd  to  slow  developm ent i n  speech  o r  m otor c o n t r o l .
L ikew ise  th e r e  was no d i f f e r e n c e  betw een  th e  two groups w ith  
re g a rd  to  problems a r i s i n g  from m o th e r-c h ild  i n t e r a c t i o n  i n  fe e d in g  o r  
t o i l e t  t r a i n i n g ,  o r  i n  s e p a ra t io n s  due to  h o s p i t a l i s a t i o n  o f  th e  c h i l d , ,  
f a th e r  o r  m other o r  due t o  th e  f a th e r  o r  m other le a v in g  th e  home te m p o ra r i ly
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o r  perm anently*  T here v/as a l s o  no d i f f e r e n c e  i n  th e  g roups co n c e rn in g  
th e  d e a th  o f  p a r e n ts ,  g ra n d p a re n ts  o r  s ib l i n g s ,
(c )  P a re n ts
Group A te n d ed  to  have more f a th e r s  v/ho w ere u n r e a l i s t i c a l l y  
am b itio u s  and Group B to  have m others w ith  p e r s o n a l i ty  p rob lem s, b u t 
n e i th e r  w ere s t a t i s t i c a l l y  s ig n i f i c a n t*  T here was no d i f f e r e n c e  i n  th e  
in c id e n c e  o f  m a r i ta l  disharm ony o r  d ivo rce*
(d )  D ia g n o s is
Group A te n d e d  to  have a g r e a t e r  p e rc e n ta g e  o f  c h i ld r e n  d iag n o sed  
a s  h av in g  a  n e u ro t ic  d is o r d e r  and group B a  g r e a t e r  p e rc e n ta g e  d ia g n o sed  
a s  h av in g  a  r e a c t iv e  b e h a v io u r d is o r d e r ,  w hich co n firm ed  c l i n i c a l  
im p re s s io n s  t h a t  th o s e  s c o r in g  low er on th e  P la n  t e s t  w ere more d is tu rb e d  
th a n  th o s e  s c o r in g  h ig h e r ,  b u t when t h i s  was exam ined f o r  s t a t i s t i c a l  
s ig n i f i c a n c e  n e i th e r  re a c h e d  th e  O.O3 l e v e l  o f  p r o b a b i l i t y .
CONCLUSIONS .
1 . The boys w ith  a  le a r n in g  d is o rd e r  and boys and g i r l s  w ith  em o tio n a l 
d is tu rb a n c e  s c o re  low er on th e  P la n  t e s t  th a n  th e  B uckingham shire 
s t a n d a r d i s a t io n  sam ple , ' ^
2 ,  Boys o f  9 and 11 y e a r s  w ith  em o tio n a l d is tu rb a n c e  and boys o f  11 
y e a r s  w ith  a le a r n in g  d is o r d e r  have more d i f f i c u l t y  i n  co m p le tin g  th e  
o u ts id e  w a ll  o f  th e  house and making i t  a r e c ta n g le  th a n  th e  av e ra g e  boy , 
b u t w hereas th e  fo rm er have problem s i n  g e n e r a l iz in g  th e  co n cep t o f  
h o r i z o n t a l i t y  to  th e  s t a i r s ,  th e  l a t t e r  f a i l  t o  s y s te m a t ic a l ly  check  
d e t a i l s ,  such  a s  th e  c o r r e c t  number o f  d o o rs  and windows.
3# More o f  th e  c h i ld r e n  w ith  th e  p o o re r  p la n s  w ere f e a r f u l  and d e p re sse d  
and in c l in e d  to  have tem per ta n tru m s , w h ile  th o s e  v /ith  av e ra g e  p la n s  showed 
a g r e a te r  in c id e n c e  o f  e a t in g  d is tu rb a n c e  and n ig h tm a re s ,
4 . T here was a te n d en cy  t h a t  v/as n o t q u i te  s i g n i f i c a n t  f o r  th o s e  w ith  
p o o re r  p la n s  to  be more d is tu rb e d  th a n  th o se  w ith  a v e ra g e  p lans#
3* T here was n o th in g  i n  th e  h i s t o r i e s  to  s u g g e s t t h a t  poo r p la n  draw ing 
was a s s o c ia te d  w ith  e i t h e r  n e u ro lo g ic a l  d y s fu n c tio n  due to  a p r e n a t a l ,  
p e r i n a t a l  o r  p o s tn a ta l  traum a, o r to  slow  m otor developm ent#
DISCUSSION
R e tu rn in g  to  th e  aim s s e t  down a t  th e  b e g in n in g  o f  th e  c h a p te r ,  
i t  i s  now e v id e n t t h a t  c h i ld r e n  who a t te n d e d  th e  C h ild  G uidance C l in ic  
' f o r  a  p s y c h ia t r i c  a ssessm en t s c o re d  low er on th e  P la n  t e s t  th a n  would have
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been expected from their intellectual level*
In a small sample of non-clinic children in Streatham, Plan 
scores were negatively associated with the Neuroticism scale of the N^MI 
in girls and low reading scores in boys, but not with Extraversion scale# 
When the individual items of the N scale are examined, it is apparent 
that many of them refer to feelings of worry, sadness and guilt, which 
may be summarised in the psychiatric terra of depression# As these are 
found in the presenting symptoms of a Child Guidance population, it would 
seem that both categories are measuring something of the same trait in 
emotional disturbance and both are associated with lower Plan scores#
In contrast the neuroticism scale of the Rutter Questionnaire is 
probably not measuring the same trait, for it does not show a negative 
relationship with any of the tests# This is possibly because it includes 
symptoms of all nine diagnostic categories and does not have so many 
concerning feelings and personal relationships# Unexpectedly it is the 
anti-social scale thith is related to low scores# Anti-social can be 
another term for delinquency, and Porteus found that delinquents had 
normal total scores on his maze test# I too can think of delinquent boys 
who have done well on the Plan, but they have been ones with no learning 
disorder and no other psychiatric symptoms# On the Rutter scale the 
anti-social items of restlessness, destructiveness, aggressiveness, 
bullying, disobedience, lying and stealing are also associated with the 
typical, if more acting-out symptoms of the Child Guidance population# It 
would therefore seem that while the NI-ÎPI picks out the more quiet, 
depressed, introspective, neurotic child,the Putter anti-social scale 
picks out the angry, anxious, aggressive child# It would seem therefore 
that both scales should be used in a larger investigation into the 
effectiveness of low Plan scores revealing emotional disturbance in 
children#
Like the BG and the DAM, items on the Plan on which emotionally 
disturbed children score low varies with age# Between the ages of 8 
and 12 years the clinical impression was confirmed that they seem to have 
difficulty in completing the outside wall, as though they do not or 
cannot juxtapose the memories of outside and inside the house, checking 
one with the other# They also fail to generalise their knowledge of 
three dimensional space from rooms to doors and stairs#
It ought to be mentioned here that children with learning 
disorders have similar problems in Plan drawing# They too score below 
what might be expected from their intellectual levels and have difficulty 
in completing the outer wall# They differ in that they generalise their
243
. «f
co n cep t o f  h o r i z o n t a l i t y  to  a l l  p a r a l l ip e d s  a s  i n  th e  norm al p o p u la tio n , 
b u t  f a i l  to  check  numbers o f  d o o rs  and windows e f f i c i e n t l y .  Such la c k  
o f  v ig i la n c e  i s  a l s o  c h a r a c t e r i s t i c  o f  t h e i r  po o r a tta in m e n ts ,-  commonly
too H-i
r e f e r r e d  to  a s  c a r e le s s n e s s .  Thus i n  i  . c h i ld r e n  w ith  ,em o tio n a l and 
le a r n in g  d is o r d e r s  i t  would seem to  be  th e  s t y l e  o f  w orking  t h a t  i s  
d e f e c t iv e  n o t th e  component s k i l l s #
The l i t e r a t u r e  shows th a t  low s c o re s  on v isu o -m o to r  t e s t s  
p a r t i c u l a r l y  th e  BG a r e  a s s o c ia te d  w ith  n e u r o lo g ic a l  d y s fu n c tio n *  The P la n  
c o r r e l a t e s  w ith  t h i s  t e s t ,  b u t a lth o u g h  n e u r o lo g ic a l  d y s fu n c tio n  i n  th e  
p a r i e t a l  lo b e s  p ro d u ces  poor p la n  draw ing i n  a d u l t s ,  n e u ro lo g ic a l  d y s fu n c tio n
i n  CP c h i ld r e n  was n o t accom panied by low P la n  sc o re s#  M oreover when th e
h i s t o r i e s  o f  th e  e m o tio n a lly  d is tu rb e d  c h i ld r e n  w ere se a rc h e d  fo r . th e  k in d  
o f  p r e n a t a l ,  p e r i n a t a l  o r  p o s t n a t a l  traum as t h a t  can  p roduce n e u ro lo g ic a l  
d y s fu n c tio n , no a s s o c ia t io n  was found w ith  low P la n  sco re s#
l'îary o f  th e  s tu d ie s  o f  c h i ld r e n  w ith  n e u ro lo g ic a l  d y s fu n c tio n  have 
fo cu sed  on p e rc e p tu a l  and s p a t i a l  ty p e s  o f  t e s t s ,  w hich i n  a d u l t s  have been  
found s u s c e p t ib le  to  p o s t c e n t r a l  damage# Such d y s fu n c tio n  h as  b een  found 
i n  some c e r e b r a l  p a l s i e d  c h i ld r e n ,  b u t  A bercrom bie ( 1964) p o in ts  o u t t h a t  
a  v isu o -m o to r d is o r d e r  does n o t n e c e s s a r i ly  im ply  a  d i f f i c u l t y  i n  s p a t i a l  
p e rc e p tio n #  She c i t e s  V ereeken (1961) who had s tu d ie d  c o n s t r u c t iv e  p ra x ia  
i n  norm al c h i ld r e n  up to  7  y e a rs  and found i t  was c h a r a c te r i s e d  by
(1 )  r e f l e c t i v e  a t t i t u d e  and aw aren ess , o th e r  s p a t i a l  b eh a v io u r b e in g  on 
th e  l e v e l  o f  p r e r e f l e x iv e  and spo n tan eo u s b e h a v io u r ;
(2 )  v o lu n ta ry  e x p lo ra t io n ;
(3 )  v o lu n ta ry  a c t i v i t y ;
( 4) r e q u i r in g  s p a t i a l ,  r e p re s e n ta t io n #
She i l l u s t r a t e s  th e  co m p lex ity  o f  c o n s t r u c t io n a l  s k i l l s  by  
q u o tin g  a  c h i l d 's  rem ark  "V/hy c a n ' t  I  make my hand do w hat my ey es  see"#
The c h i ld r e n  w ith  em o tio n a l and le a r n in g  d i s o r d e r s  s tu d ie d  h e re  
have no s p a t i a l  d i f f i c u l t i e s  a s  m easured by th e  BD t e s t ,  b u t  th e y  b o th  
had  low s c o re s  on th e  BG and P lan# T h is  s u g g e s ts  t h a t  th e  common e lem en t 
o f  b o th  t e s t s  m ight be th e  in t e g r a t i o n  o f  p e r c e p tu a l - s p a t i a l  and m otor 
s k i l l s  and i t  i s  t h i s  s k i l l  which i s  v u ln e ra b le  t o  a v a r i e t y  o f  c a u s e s ,  
i f  th e  a n a ly s i s  o f  m is ta k e s  was o n ly  d e t a i l e d  enough to  re v e a l#
T aking  th e  a p p a re n tly  s im p le  BG t e s t  B ender em phasised th e  
i n t e g r a t i v e  component i n  th e  t e s t  which ta k e s  p la c e  o v e r tim e# "T here  i s  
an  in n a te  ten d en cy  to  e x p e rie n c e  g e s ta l t e n  ••#  n o t on ly  a s  w holes ### b u t 
i n  th e  s t a t e  o f  becom ing #### w hich in t e g r a t e s  th e  c o n f ig u r a t io n  n o t o n ly
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i n  sp ace  b u t i n  tim e  , T h is  p a t t e r n  o f  a c t io n  may be  exp ec ted  to  v a ry  
i n  d i f f e r e n t  m a tu ra tio n  o r  grow th l e v e l s  and i n  p s y c h o lo g ic a l s t a t e s  
o r g a n ic a l ly  o r  f u n c t io n a l ly  d e te rm in e d " . T h i r ty  y e a r s  l a t e r  K o p p itz  and 
o th e r s  a re  s t i l l  f in d in g  t h a t  c h i ld r e n  w ith  em o tio n a l and le a r n in g  d is o r d e r s  
and n e u ro lo g ic a l  d y s fu n c tio n  a re  s c o r in g  low er on t h i s  t e s t  th a n  th e  norm al 
c h i ld .
The P la n  t e s t  would seem to  be o f  th e  same ty p e  and though  n o t so  
much a f f e c t e d  by th e  n e u ro lo g ic a l  d y s fu n c tio n  o f  , c e r e b r a l  p a ls y ,  
seems t o  be d is ru p te d  i n  c h i ld r e n  w ith  e m o tio n a l and le a r n in g  d i s o r d e r s .
B oth f a i l  to  i n t e g r a t e  c o n s i s t e n t ly  th e  o u ts id e  and  in s id e  o f  t h e i r  house 
and i n  a d d i t io n  th e  e m o tio n a lly  d is o rd e re d  f a i l  t o  c o n s i s t e n t ly  a p p ly  th e  
co n cep t o f  h o r i z o n t a l i t y  t o  a l l  i te m s , w h ile  th o s e  w ith  le a r n in g  d is o r d e r  
f a i l  to  check c o n s i s t e n t ly .  T h is  would seem t o  be a  f a i l u r e  i n  programm ing 
and v e r i f y in g  w hich a c c o rd in g  to  L u ria  ( 1973) i s  a f u n c t io n  o f  th e  t h i r d  
u n i t  o f  th e  b r a in  lo c a te d  i n  th e  f r o n t a l  lo b e .
Such a d is o r d e r  i n  programming and v e r i f i c a t i o n  draws th e  a t t e n t i o n  
away from th e  p o s s ib le  s p a t i a l  fu n c tio n  w hich i s  d is ru p te d  i n  a d u l t s  
by p o s t c e n t r a l  l e s io n s  to  p o s s ib le  d y s fu n c tio n  i n  th e  f r o n t a l  lo b e s .  Even 
C r i tc h le y  ended h i s  c h a p te r  on d is o rd e r  o f  s p a t i a l  th o u g h t by c i t i n g  
P o l i a k 's  (1938) o p in io n  t h a t  a f r o n t a l  te rm in a l  com ponent se rv e d  fo r  
e x e c u tio n  o f d i r e c t i o n  and t h a t  " o r i e n t a t io n  i n  man was an  a u to m a tio n  w hich 
c o n s is te d  o f  th r e e  com ponents: a p a r ie to  -  o c c i p i t a l ;  a  v e s t ib u lo  -
la b y r in th e n e  ; and a  f r o n t a l  o n e" ,
L u r i a 's  ( 1973) concep t o f  b r a in  fu n c t io n  i s  th e  one w hich most a p t ly  
m eets th e  o b s e rv a tio n s  made i n  t h i s  s tu d y .  He c o n c e iv e s  th e  b r a in  a s  th r e e  
f u n c t io n a l  u n i t s ,  one fo r  r e g u la t in g  to n e  and m en ta l s t a t e s  (sub  c o r t i c a l  
s t r u c t u r e s ) ,  one f o r  r e c e iv in g  a n a ly s in g  and s to r in g  in fo rm a tio n  (p o s t  
c e n t r a l )  and one fo r  program m ing, r e g u la t in g  and v e r i f i c a t i o n  ( f r o n t a l ) ;  
th e  l a s t  two a l s o  b e in g  o rg a n is e d  h i e r a r c h i c a l l y  i n t o  p rim ary , seco n d ary  and 
t e r t i a r y  a r e a s ,  o f  w hich th e  t e r t i a r y  a r e a  in c lu d in g  th e  p r e f r o n ta l  zone 
i s  l a s t  to  d evelop  p h y lo g e n e t ic a l ly  and o n to g e n e t ic a l ly .  The f r o n t a l  lo b e  
i s  p a r t i c u l a r l y  r i c h  i n  two way c o n n e c tio n s  w ith  th e  p o s t c e n t r a l  c o r te x  
and a l l  th e  sub c o r t i c a l  s t r u c t u r e s  and i s  d i r e c t l y  in v o lv e d  w ith  
c o n sc io u s n e s s , w a k e fu ln e ss , v o lu n ta ry  movement w ith  i t s  to n ic  background , 
mood, m o tiv a tio n  and p e r s o n a l i ty .
A p art from an im al p r e p a r a t io n s ,  a d u l t s  w ith  l im i t e d  le s io n s  have 
p roduced  most in fo rm a tio n  ab o u t th e  fu n c t io n  o f  th e  f r o n t a l  lo b e s ,  L u r ia  
makes a d i s t i n c t i o n  betw een l a t e r a l  zone w ith  i t s  l in k e d  m otor s t r u c t u r e s  
and medio b a s a l  zonec w ith  i t s  l i n k s  w ith  th e  r e t i c u l a r  fo rm a tio n  and lim b ic
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s t r u c tu r e s #  L es io n s  i n  th e  form er g iv e  r i s e  to  d is tu rb a n c e  o f  o rg a n iz a t io n  
o f  movements and a c t io n s ,  to  d i s in t e g r a t i o n  o f  m otor program m es. and to  
d is tu rb a n c e  o f  th e  com parison  o f  human m otor b e h a v io u r  and i t s  o r i g i n a l  
p la n  and le s io n s  i n  th e  l a t t e r  to  g e n e ra l is e d  d i s i n h i b i t i o n  w ith  a f f e c t i v e  
d is o r d e r s  i n  th e  form o f  la c k  o f  s e l f  c o n t r o l ,v i o l e n t  em o tio n a l o u tb u r s ts  
and changes i n  c h a r a c te r .
W illiam s (1970) g iv e s  f u r th e r  exam ples o f  a f f e c t i v e  and p e r s o n a l i ty  
changes a f t e r  leucotom y# I n  a d u l t s  o r b i t a l  leuco tom y was e f f e c t iv e  i n  
rem oving symptoms o f  a n x ie ty  and d e p re s s io n , w h ile  c in g u lec to m y  was e f f e c t iv e  
i n  rem oving th e  a g g re s s io n  and a n x ie ty  a s s o c ia te d  w ith  o b s e s s io n a l  d is o r d e r s  
(Lew in, 1961) P r e - f r o n t a l  leucotom y h a s  a l s o  been  found  to  in c r e a s e  
e x t ro v e r s io n  on th e  MPI a c c o rd in g  to  P e t r i e  ( 1938)* U sing th e  " c l a s s i c a l "  
b l i n k  c o n d i t io n in g  W alte r  (1966) found t h a t  th e  ex p ec tan cy  wave, w hich i s  
r e c o rd e d  o v er th e  f r o n t a l  lo b e s ,  v a r ie d  a c c o rd in g  to  th e  ty p e  o f  m en ta l 
d is o rd e r#  P a t i e n t s  w ith  c h ro n ic  a n x ie ty  o r  p hob ic  s t a t e s  d id  n o t h a b i tu a te ,  
th e  o b s e s s io n a ls  som etim es in c re a s e d  i n  a m p litu d e  w h ile  p sy ch o p a th s  showed 
l i t t l e  re a c tio n #  Most became more a d a p tiv e  a f t e r  leucotom y#
W illiam s ( 1970) a l s o  draw s a t t e n t i o n  to  th e  i n h i b i to r y  fu n c t io n  o f  
th e  b ra in #  She q u o te s  an  a n a to m is t "The m ain o b je c t  o f  th e  synapse  i s  n o t 
t o  a s s i s t  t r a n s m is s io n ,  b u t .to  b lo c k  i t "  and goes on to  say  t h a t  th e  main 
f u n c t io n  o f  th e  c o r te x  may n o t o n ly  be to  r e a c t  to  e x te r n a l  s t i m u l i ,  b u t to  
d e la y  th e  re sp o n se  " u n t i l  a f t e r  a number o f  d i f f e r e n t  se n so ry  im p re ss io n s  
have been  p ro cessed "#  T h is  h a s  c e r t a i n l y  been  found i n  m otor in n e rv a t io n  
w hich depends f o r  i t s  smooth fu n c t io n  on th e  i n h i b i to r y  a c t io n  o f  th e  
p y ram id a l and e x tra p y ra m id a l system s a s  w e ll  a s  t h e i r  e x c i ta t io n #  , L es io n s  
may i n t e r r u p t  t h i s  i n h i b i to r y  c o r t i c a l  a c t io n  a t  any  l e v e l ,  r e s u l t i n g  i n  
m otor p e r s e v e r a t io n ,  a c t in g  o u t b e h a v io u r i n  th e  form  o f  tem per ta n tru m s  
and a g g re s s io n  a n d /o r  im p u ls iv e  problem  so lv in g #
T h is  b r i e f  lo o k  a t  p re s e n t  th e o ry  ab o u t b r a i n  fu n c t io n  h a s  n o t been  
ta k e n  w ith  th e  th o u g h t o f  f in d in g  n e u ro lo g ic a l  an sw ers  to  p s y c h o lo g ic a l 
q u e s t io n s ,  b u t to  se e  i f  c o n c u rre n t f in d in g s  i n  b o th  rea lm s  o f  d is c o u rs e  
m ight th row  any l i g h t  on what a  poor P la n  s i g n i f i e s  and why i t  sh o u ld  
a p p e a r i n  c h i ld r e n  w ith  em o tio n a l and le a r n in g  d is o rd e rs #  '.
Not much i s  known ab o u t th e  p e r s o n a l i t i e s  o f  th e  c h i ld r e n  w ith  a  
le a r n in g  d is o r d e r  b u t  th e y  do show a t y p i c a l  WISC s u b te s t  p r o f i l e  w ith  low 
s c o re s  i n  s u b te s t s  r e q u i r in g  lo n g  and s h o r t - te r m  memory, a r i t h m e t ic a l  
c a l c u la t io n  and q u ick  le a r n in g  o f  a s s o c ia t io n  o f  sym bols, a l l  o f  w hich 
a lth o u g h  n o t e x a c t ly  th e  same a s  i n  a d u l t s  a r e  s u g g e s tiv e  o f  a  d y s fu n c tio n  
programm ing v e r i f i c a t i o n  and memory# F u n c tio n s  t h a t  i n  a d u l t s  a r e  a s s o c ia te d  
w ith  f r o n t a l  lo b e s  and lim b ic  s t r u c t u r e s .
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Children with emotional disorders are also poor in Plan drawing 
and are either depressed or show lack of control in their response to 
frustration and anxiety with temper tantrums or aggression* Again in 
adults such emotion is a function of the frontal lobe and limbic system 
particularly the amygdala.
If the Plan test was given to adults with parietal lesions confusion 
of verticality and horizontality or viewpoints might be expected, while 
those with a neurotic disorder are likely to have the same problem as 
children in being unable to concentrate on the task and integrate 
information from various systems producing the same lack of internal and 
external verification* The latter should improve with encouragement and 
experience,while the former would not# .
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C H A P T ïï R XIV ■
VALIDITY •
• V a lid ity  r e f e r s  to  th e  e x te n t  a  t e s t  m easures v;hat i t  v/as d e s ig n e d  
to  m easure and co m p rises  th e  d eg ree  to  w hich i t  r e p r e s e n t s ,  p r e d i c t s  and  
s i g n i f i e s  t h a t  a s p e c t  o f  human b e h a v io u r , w hich i s  b e in g  a s s e s s e d .  I t  i s  
n o t ,  t h e r e f o r e ,  a m easure w hich can  be found i n  th e  a b s t r a c t ,  b u t  o n ly  
w ith  r e f e r e n c e  to  a p a r t i c u l a r  a s p e c t  o f  th e  dom ain i t  i s  in te n d e d  to  
m easure . B a s ic a l ly  t h i s  e n t a i l s  lo o k in g  a t  th e  r e l a t i o n s h i p  betw een  th e  
t e s t  and o th e r  in d e p e n d e n tly  o b se rv a b le  f a c t s  ab o u t th e  b e h a v io u r 
c h a r a c t e r i s t i c s  u n d er c o n s id e r a t io n .  I n  th e  'S ta n d a rd s  fo r  E d u c a tio n a l and 
P s y c h o lo g ic a l T e s ts  and M anuals ' (1966) th e  p ro c e d u re s  a r e  c l a s s i f i e d  u n d er 
th r e e  p r in c i p a l  c a te g o r ie s ;  c o n te n t ,  c r i t e r i o n  -  r e l a t e d  and c o n c u rre n t 
v a l i d i t y .
CONTENT VALIDITY
This involves an examination of the test content to determine how 
it relates to the universe of items that the test situation claims to 
represent. It is built into the test at the stage of item validation, 
before even the test has been standardized. It ultimately determines the 
criterion related and construct validities©
Constructions of cognitive tests to be used over a wide age range 
used to employ age as a means of validating the items and automatically 
some association with intelligence was built in at this stage. Some 
personality tests have avoided this association by using different clinical 
groups to validate their items, but this is more possible v/ith adults than 
children© Interpretation of the Rorschach test, for instance, in children 
cannot be made independently of a child's age and intelligence.
Although the Plan test was ultimately intended to assess the ■ 
degree of emotional disturbance in a child, the protocols changed so 
much with age that the items had to be validated against this variable. 
Therefore the principal aim at this stage was to construct a test which 
measured the ability of normal children to draw a plan of their houses.
Out o f  a p o s s ib le  u n iv e rs e  o f  item s  in  p la n  d raw in g , th o s e  ite m s  w ere 
s e le c te d  w hich were u sed  b o th  by th e  m a jo r i ty  o f  c h i ld r e n  and i n  t h e i r  
f i n a l  form a l s o  ap p ea red  i n  a r c h i t e c t s '  p la n s .  As th e y  were v a l id a te d  
a g a in s t  an  in c r e a s in g  p e rc e n ta g e  o f  su c c e s s  w ith  a g e , a u to m a tic a l ly  a 
p o s i t i v e  a s s o c ia t io n  w ith  i n t e l l i g e n c e  was b u i l t  i n t o  th e  t e s t  a t  
t h i s  s ta g e .
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CRITERION RELATED VALIDITY
R egard ing  c r i t e r i o n  r e l a t e d  v a l i d i t y  i t  was hoped t h a t  th e  P la n  
t e s t  would have c o n c u rre n t and p r e d ic t iv e  v a l i d i t y ;  c o n c u rre n t v a l i d i t y  
a s  a s c re e n in g  t e s t  to  r e v e a l  e m o tio n a lly  d is tu r b e d  c h i ld r e n  i n  th e  
sc h o o l p o p u la t io n  and th e  deg ree  o f  e m o tio n a l d is tu rb a n c e  i n  th e  c l i n i c  
p o p u la t io n , and p r e d ic t iv e  v a l i d i t y  which would a id  th e  p ro g n o s is  o f  
e m o tio n a lly  d is tu rb e d  c h i ld r e n  and so  r e f i n e  th e  recom m endations.
W hile o b ta in in g  th e  p ro to c o ls  f o r  th e  s ta n d a r d iz a t io n  sam ple, 
e n q u i r ie s  ab o u t c h i ld r e n  draw ing p a r t i c u l a r l y  p o o r p la n s  r e v e a le d  t h a t  
most had b e h a v io u r  o r  em o tio n a l problem s and t h a t  some w ere a t te n d in g  o r  
had a t te n d e d  C h ild  G uidance C lin ic s #  However, th e  t e s t ' s  e f f e c t iv e n e s s  
a s  a s c re e n in g  d e v ic e  h a s  n o t been  e v a lu a te d .  An a tte m p t was a l s o  made t o  
lo o k  a t  th e  p r e d ic t iv e  v a l i d i t y  o f  th e  t e s t  i n  r e l a t i o n  to  th e  e f f e c t iv e n e s s  
o f  p sy ch o th e ra p y  i n  a C h ild  G uidance C l in ic  p o p u la tio n , f o r  i t  was 
h y p o th e s ise d  t h a t  th e  c h i ld  who drew th e  b e t t e r  p la n s  would have th e  more 
r e s i l i e n t  and b e t t e r  o rg a n iz e d  p e r s o n a l i t i e s  and so  would be  a b le  t o  make 
g r e a t e r  u se  o f  p sy c h o th e ra p y . U n fo r tu n a te ly ,  th e  r e c o rd s  ab o u t th e  
outcome o f  tre a tm e n t w ere n o t s u f f i c i e n t l y  s y s te m a tic  and p r e c i s e  to  
g iv e  th e  r e q u ir e d  in fo rm a tio n  in  a form  w hich c o u ld  be u sed  f o r  such  an  
in v e s t i g a t io n .
What can  be r e p o r te d  h e re  i s  th e  c o n c u rre n t v a l i d i t y  o f  th e  P la n  
t e s t  i n  r e l a t i o n  to  em o tio n a l d is tu rb a n c e ,  a s  d e f in e d  by th e  n e u ro tic is m  
s c a le  on th e  NÎÎPI and from  a  p s y c h ia t r i c  in te rv ie w  in  a C h ild  G uidance 
C l i n ic .
C o n cu rren t V a l id i ty
T h is  was f i r s t  a s s e s s e d  by com paring P la n  s ta n d a rd  s c o re s  o b ta in e d  
from c h i ld  p s y c h ia t r ic  p o p u la t io n s ,  r e f e r r e d  to  C h ild  G uidance C l i n ic s ,  
w ith  th e  B uckingham shire s ta n d a r d iz a t io n  sam ple . A lthough th e  u se  o f  raw  
s c o re s  would have been  p r e f e r a b le ,  t h i s  was im p o ss ib le  b ecau se  i t  would 
have been  n e c e ssa ry  to  compare each y e a r 's  age g roup  in d iv id u a l ly  and th e  
few numbers o f  c h i ld r e n  i n  th e  bottom  and to p  age g roups p re c lu d e d  t h i s .  
S co re s  from two c l i n i c s  were u sed , one i n  B uck ingham sh ire , th e  
o th e r  i n  N orth  West London (C h ap te r X I I I ) .  The means o f  b o th  
were s t a t i s t i c a l l y  s i g n i f i c a n t l y  below th e  s ta n d a r d iz a t io n  means 
(T ab le  14. 1# ) .  The B uckingham shire CGC P la n  mean was low er th a n  
th e  London mean, p ro b ab ly  b ecause  th e  mean WISC FS IQ v/as a l s o  low er 
a t  96. 26(SD 1 5 .6 9 ) .
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TABLE 14.1
PLAN MEANS OF STANDARD SCORES OF PSYCHIATRIC SAMPLES COMPARED WITH 
STANDARDIZATION MEANS
P s y c h ia t r ic  S ta n d a rd iz a t io n
BUCKS Sample Sample
N M SD M SD t  P
BOYS 54 8 5 .4  15.401 100 .00  1 5 .0 0  5 .9 8  0 .001
NW LONDON
BOYS 110 , 89.21 16 .59  100 .00  15 .00  4.93  0 .001
GIRLS 46 8 8 .85  12.68 100 .00  15 .0 0  4.84  0 .001
A d i f f e r e n t  c r i t e r i o n  o f  n e u ro tic is m  was u se d  on a 10 y e a r  o ld
group o f  15 boys and I6  g i r l s  i n  S tn th : _ (C h ap te r  X I I I ) .  They had
com pleted  th e  NMPI and were d iv id e d  in t o  'n e u ro t ic *  and  's t a b le *  g ro u p s , 
depend ing  upon t h e i r  N s c o re  b e in g  above o r  below  9* w hich i s  th e  mean N
s c o re  f o r  t h a t  age group a s  g iv en  i n  th e  m anual. V/hen th e  mean P la n  raw
and s ta n d a rd  s c o re s  w ere computed f o r  th e s e  two g ro u p s , th o se  o f  th e  
'n e u ro t ic *  group  w ere found to  be s t a t i s t i c a l l y  s i g n i f i c a n t l y  low er 
(T ab le  l 4 . 2) .
TABLE 14.2
PLAN RAW SCORE MEANS OF 'NEUROTIC* AND 'STABLE* GROUPS (NMPI)
RAW SCORES N e u ro tic S ta b le
N M N . M t P
BOYS 9 18 .55 5 28060 2 .1 8 0 .0 5
GIRLS 10 19 .82 6 2 6 .0 0 2 .2 7 0 .0 5
BOTH 19 19.21 11 ,2 7 .1 8 3.11 0 .01
STANDARD SCORES
BOYS 9 88 .78 5 108 .80 2 .0 8 0 .1 0
GIRLS 10 99.00 6 112 .66 2 .0 5 0 .1 0
BOTH 19 94 .16 11 110.91 2.91 0 .01
R e tu rn in g  to  th e  London p s y c h ia t r i c  sam ple , d i f f e r e n c e s  o f  P la n  
s c o re s  w ere lo o k ed  f o r  i n  r e l a t i o n  to  s e v e r i t y  o f  em o tio n a l d is tu rb a n c e .  
S in ce  90?o o f  th e  c h i ld r e n  were d iag n o sed  a s  h a v in g  e i t h e r  a  r e a c t iv e  o r  
n e u ro t ic  d is o r d e r ,  o n ly  th e s e  were c o n s id e re d  f o r  th e r e  w ere to o  few numbers 
i n  th e  o th e r  c a te g o r ie s .  A ccord ing  t o  th e  Item  S h e e t th e s e  d is o r d e r s  w ere 
d e f in e d  a s  fo llo w s :
R eac tiv e  b eh a v io u r n o t am ounting to  n e u ro s is  o r  c h a r a c te r  d is o rd e r  ( i . e .  a 
p o t e n t i a l l y  r e v e r s ib l e  re sp o n se  to  en v iro n m en ta l s t r e s s ,  in c lu d in g  
in a p p ro p r ia te  h a n d lin g , tra u m a tic  o ccu rren c e  e t c . )
N e u ro tic  d is o r d e r  (a  p a t t e r n  o f  d is o rd e re d  b e h a v io u r  w hich i s  more 
f ix e d ,  l e s s  r e v e r s ib l e  and m a n ife s te d  even i n  fa v o u ra b le  c i rc u m s ta n c e s ) .
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These d e f in i t i o n s  im p lie d  t h a t  th e  c h i ld r e n  w ith  a  n e u ro t ic  
d i s o r d e r  were more e m o tio n a lly  d is tu rb e d  th a n  th o s e  w ith  a r e a c t iv e  
d is o rd e r*  P la n  means were th e r e f o r e  found o f  th e s e  groups and f o r  
com parison  th e  n o n - c l in ic  c h i ld r e n  o f  th e  , 4oncKon sam ple (C h ap te r I I I )  
w ere u sed  a s  a  'norm al*  c o n t r a s t  group* The te rm  n o n - c l in ic  i s  employed 
b ecau se  i t  i s  l i k e l y  t h a t  betw een and o f  t h i s  'n o rm a l ' g roup  c o u ld
b e lo n g  to  a  c l i n i c  p o p u la t io n .  The mean s c o re s  o f  th e  th r e e  g roups a r e  
i n  T ab le  14. 5*
• • TABLE 14.5
PLAN STANDARD SCORE MEANS IN 'NON-CLINIC* CHILDREN AND CLINIC CHILDREN, 
REACTIVE AND NEUROTIC
AGE N M SD
NON-CLINIC 10-7 to  11-5 27 105.000 15*362 •
CLINIC REACTIVE 7-6 to  15-3 18 100. 165 12.74
CLINIC NEUROTIC 7-6 to  15-3 72 90*369 12.93
DIFFERENCES BETV/EEN MEANS ' ■
NON-CLINIC AND CLINIC REACTIVE 1.127 NS'
NON-CLINIC ÀND CLINIC NEUROTIC 4.563 0.001
CLINIC REACTIVE AND NEUROTIC 2.884 ■ 0.01
D e sp ite  th e  n o n - c l in ic  sam ple p ro b ab ly  c o n ta in in g  some 
p s y c h ia t r i c  c a s e s ,  th e r e  was a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
(P 0 . 001) betw een them and th e  c l i n i c  c h i ld r e n  w ith  a n e u ro tic  
d i s o r d e r .  T here was no d i f f e r e n c e  betw een  th e  n o n - c l in ic  and 
c l i n i c  c h i ld r e n  w ith  a r e a c t iv e  d i s o r d e r ,  a lth o u g h  th e r e  was betw een 
c l i n i c  c h i ld r e n  w ith  r e a c t iv e  and n e u ro t ic  d i s o r d e r s .
However, th e  d i f f e r e n c e  i n  mean P la n  s c o re s  betw een th e  
London and B uckingham shire C h ild  G uidance C l in ic s  show how a f f e c t e d  
th e y  a r e  by g e n e ra l  i n t e l l i g e n c e .  T h e re fo re  th e  means o f  th e  
d is c r e p a n c ie s  betw een IQ and P la n  sc o re  i n  th e  d i f f e r e n t  g roups w ere 
a l s o  a s s e s s e d .  A gain th e  d i f f e r e n c e  betw een  n o n - c l in ic  and c l i n i c  
r e a c t iv e  was b a r e ly  s i g n i f i c a n t ,  w h ile  th e  d i f f e r e n c e s  betw een 
n o n - c l in ic  and n e u r o t i c ,  and r e a c t iv e  and n e u r o t ic  were ( T ab le  l 4 . 4 ) .
I n  th e  same way th e  mean d is c r e p a n c ie s  betw een  IQ and P la n  
s c o re  w ere compared i n  a n o n -c l in ic  p o p u la t io n  from  S o . ü Lonc\on 
(C h ap te r  X J I l )  w ith  a B uckingham shire C h ild  G uidance C l in ic  p o p u la t io n .  
These two sam ples were chosen  b ecau se  th e  mean IQ s were sim ilar©  jS o u tK  
L on  cl o h  •. NV IQ 8 9 .3  and B uckingham shire WISC IQ 96. 3* The mean 
d is c r e p a n c ie s  i n  th e  c l i n i c  p o p u la t io n  were a g a in  s t a t i s t i c a l l y
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s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  P 0 ,001 l e v e l  (T ab le  l 4 , 3 ).
■ TABLE 14.4
DIFFERENCE BETWEEN 10 AND PLAN SCORES IN NON-CLINIC CHILDREN AND CLINIC
CHILDREN REACTIVE Am NEUROTIC.1
NON CLINIC CLINIC REACTIVE
N M N ■ M t P
27 1 . 4l  18 - 6 .1 7  1 .8 8  0 .1 0
NON.CLINIC CLINIC NEUROTIC
N M N M t P
27 ■ 1.47  72 -2 0 .9 7 2  6.01 0 .001
CLINIC REACTIVE CLINIC mUROTIC
N M N M t. P
18 - 6.17  72 - 20.944 3*36 0.002
TABLE 14.3
W EST
DIFFERENCE BETWEEN IQ AND PLAN SCORES IN NON CLINIC ( SraUTH-W; LOmON) 
AND CLINIC (BUCKINGHAMSHIRE)
NON-CLINIC CLINIC
N M SD N M SD ' t  P
21 8.27  10 .05  , 34 - 12.79 14.43 6 .2 6  0 .001 ’
Having e s ta b l i s h e d  th a t  a  group o f  c l i n i c  c h i ld r e n  sc o re d  
lo w er on th e  P la n  t e s t  th a n  n o n - c l in ic  c h i l d r e n , . and showed g r e a t e r  
d is c r e p a n c ie s  betw een t h e i r  IQ and P la n  s c o r e s ,  th e  d i s t r i b u t i o n s  o f  
s c o re s  and d is c re p a n c y  s c o re s  was th e n  loo k ed  a t  to  d is c o v e r  what would 
be  th e  most s u i t a b le  o u t o f f  p o in t  to  i d e n t i f y  c l i n i c  c h ild re n *
Looking a t  T able 14.6 showing th e  d i s t r i b u t i o n  o f  s c o re s  i n  
c l i n i c  and n o n - c l in ic  sam p les , i t  would seem th a t  one s ta n d a rd  d e v ia t io n  
above and below  th e  mean would be th e  most s u i t a b l e  p o in t  to  d is c r im in a te  
betw een c l i n i c  and n o n - c l in ic  p o p u la t io n s .  A s ta n d a rd  s c o re  o f  115+ 
would in c lu d e  Z'T/o o f  th e  n o n -c l in ic  p o p u la tio n  and k% o f  th e  c l i n i c  
p o p u la tio n ;  and a s ta n d a rd  s c o re  o f  84 o r  below  would in c lu d e  20^ o f  
th e  n o n - c l in ic  p o p u la tio n  and 39/^ o f  th e  c l i n i c  p o p u la t io n .
However, w h ile  th e  l a t t e r  s c o re  m ight be a  u s e f u l  c u t  o f f  p o in t  
f o r  id e n t i f y i n g  c h i ld r e n  i n  d i f f i c u l t y  i n  th e  s c h o o l p o p u la t io n ,  e i t h e r  
due to  below  av erag e  i n t e l l i g e n c e ,  a l e a r n in g  d i s o r d e r  o r an  e m o tio n a l 
d i s o r d e r ,  i t  i s  on ly  o f  l im i te d  u s e fu ln e s s  i n  a  c l i n i c  p o p u la t io n .  A 
more u s e f u l  c l i n i c a l  m easure would be th e  c u t o f f  p o in ts  o f  0  and -1 3  
on th e  d isc re p a n c y  s c o re s  (T ab le  l 4 . 7).
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TABLE 14.6.
PLAN SCORES IN NON-CLINIC AND CLINIC POPULATIONS 
NON-CLINIC .. CLI NI C
i L O N  D O  N —  ^ BUCKS LONDON
N.OKIH SOUTH SOUTH TOTAL TOTAL TOTAL REAC- NEUR
TIVE OTIC
N 27 21 , 3 \  79 124 54 90 l8  72
SCORES , r :,? ;
159-140 1 1 '
156-158
133-155
150-152
127-129 1 1 -
124- 126 1 1 1 3 ' 1 1 1
121-125 3 1 1 5
118-120 2 1 1 1 5
115-117 1 2 1 2 6 4 2 2 2
112-114 2 2 4 5 5 2 3
109-111 1 1 ^ 2 7 1 6 3 3
106-108 3 3 1 7 4 4 1 3
105-105 2 2 2 6 2 2 2
100-102 3 1 1 2 ? 5 5 2 3
97-  99 3 2 5 10 2 8 1 7
9 4- 96 1 1 1 9 . 1 8 1 7
9 1 - 93 1 1 2 13 2 11 . 3 . 8
8 8 - 90 1 1 2 .  8 3 5 1 4
8 5 - 8 7 3 2 5 ‘ 8 2 6 6
8 2 - 84 11 3 8 1 7
79- 81 2 3 5 ' 11 4 7 2 5
76- 78 2 1 3 7 5 2 . 2
73-  75 2 2 4 5 2 3 3
70- 72 1 2 7 4 3 3
6 7 - 69 5 1 4 4
64— 63 2 2
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TABLE 14.7  •
DISCREPANCY BETWEEN IQ AND PLAN SCORES IN NON-CLINIC AND CLINIC POPULATIONS.
NON-CLINIC CLINIC
' : LONDQZN' TOTAL TOTAL BUCKS NORTH WEST LONDON 
MORTH .SOUTH TOTAL RE NEUR
VVF-.ST ACTIVE OTIC
B G B G
DISCREPANCY N 27 21 48 124 54 90  l 4 4 47 25
60-64
33-39
50-54
45-49
40-44
33-39
50-54
25-29 2 2 4
20-24 2 2
15-19 4 > 2 2 1 1
10-14 3 4 9 1 1
3-  9 4 4 8 8 4 4 2 1 1
0 -  4 1 3 4 2 2 i 1
0 -  0 3 3 . 1 1 1
0 -  4 1 1 2 16 3 13 6 5 1 3
=5-  9 1 1 2 16 3 11 2 1 6 2
10-14 4 4 10 6 4 1 1 2
-1 3 -1 9 2 2 14 3 9 4 3
- 20-24 2 2 17 4 13 1 . 9 3
-2 5 -2 9 14 3 11 2 8 1
-5 0 -5 4 8 1 7 4 3
- 33-39 1 1 5 5 4 1
- 40-44 • 4 4 4
- 45-49 2 2
-5 0 -5 4 2 2 1 1
- 33-39 1 1 1
—60—64 1 1 1
-6 5 -6 9
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A c u t o f f  p o in t  o f  0 would i d e n t i f y  759  ^ o f  th e  n o n - c l in ic  
c h i ld r e n  who showed a  P la n  s c o re  th e  same o r h ig h e r  th a n  t h e i r  IQ s c o re  
and  89/0 o f  c l i n i c  c h i ld r e n  whose. P la n  s c o re  was 1 o r  more below t h e i r  
IQ s c o r e .  Among th e  c l i n i c  c h i ld r e n ,  a  P la n  s c o re  o f  15 o r  more p o in t s  
below  th e  IQ s c o re  would in c lu d e  21% o f  boys w ith  a  r e a c t iv e  d is o r d e r  
and 77/^  o f  boys w ith  a  n e u ro t ic  d is o r d e r .
CONSTRUCT VALIDITY
T h is  a s p e c t  o f  v a l i d i t y  t e l l s  som ething  o f  what a t e s t  s i g n i f i e s  
o r  m eans. I t  g iv e s  some id e a  o f  how a  s u b je c t  fu n c t io n s  and what t r a i t s  
a r e  grouped  to g e th e r .  I t  a lw ays in v o lv e s ,  how ever s im p le , a  t h e o r e t i c a l  
model o f  a p s y c h o lo g ic a l p ro c e s s ,  w hich i s  v e r i f i e d  by i t s  d eg ree  o f  
a s s o c ia t io n  w ith  s c o re s  on a n o th e r  t e s t .  I n  th e  c a se  o f  th e  P la n  t e s t  
th e  r e le v a n t  f in d in g s  i n  th e  in v e s t ig a t io n s  a l re a d y  c i t e d  w i l l  be g iv e n  
h e r e .
The ite m s  th em se lv es  w hich com prise  th e  t e s t  were v a l id a te d  a g a in s t  
age and in e v i t a b l y ,  a s  a r e s u l t ,  i n t e l l i g e n c e .  Thus i n  a l l  th e  s t u d i e s ,  
th e  c o r r e l a t i o n  i s  from  .32  to  . 80 , v a ry in g  a c c o rd in g  to  th e  ty p e  o f  
t e s t  and s c o re  u se d , b e in g  h ig h e s t  w ith  s c o re s  on a  n o n -v e rb a l t e s t  
(T ab le  l 4 . 8 ) .  Thus a low s c o re  i n  i t s e l f  may o n ly  i n d i c a te  low 
i n t e l l i g e n c e ,  and o n ly  i f  th e  sc o re  i s  w e ll below  th e  IQ i s  a  l e a r n in g  
o r  p s y c h ia t r i c  d is o rd e r  a  p o s s i b i l i t y  (T ab le  l 4 . 8 ) .
TABLE 1 4 .8
PRODUCT MOMENT CORRELATIONS OF PLAN SCORES WITH INTELLIGENCE
SOURCE . N AGE SEX TEST SCORE CORRELATI
CLINIC 285 7-0 to  15-0 B & G Wise V S ta n d a rd •36
285 7-0  to  15-0 B & G P S tan d a rd •37
285 7-0 to  15-0 B & G  . FS S ta n d a rd .41
lUQKIBTF- 28 11-0 to  12-9 Boys V erb a l S ta n d a rd •39
LON D ON 26 10-8 to  12-8 G ir ls V erb a l S tan d a rd .40
28 11-0 to  12-9 Boys N on-verba l S ta n d a rd •57
26 10-8 to  12-8 G ir l s N o n -v erb a l S tan d a rd .47
q :l i u <Js :î 40 8-0 t o  9-0 Boys V ocabu lary Raw .60
40 8-0 to  9 -0 G ir l s Raw •34
SOUTH: w c s r 21 9 -2 to  10-2 B & G N on-v erb a l Raw . .80
L O N D O N
A lthough a d u l t s  w ith  p a r i e t a l  damage draw in a d e q u a te  p la n s ,  th e r e  
was no in d i c a t i o n  t h a t  low p la n  s c o re s  i n  c h i ld r e n  a re  a s s o c ia te d  w ith  
n e u ro lo g ic a l  d y s fu n c tio n . C e re b ra l p a l s i e d  c h i ld r e n  w ith  h em ip leg ia , d id  
n o t draw p la n s  w hich sc o re d  low er th a n  t h e i r  IQ s. Nor was th e r e  any 
i n d i c a t io n  i n  th e  c h i ld r e n  r e f e r r e d  fo r  p s y c h ia t r ic  assessm en t o f  an 
a s s o c ia t io n  o f  p r e n a t a l ,  p e r in a t a l  o r  p o s tn a ta l  traum a o r  ch ild h o o d  
i l l n e s s  w ith  la rg e  d is c re p a n c ie s  betw een th e  V/ISC and P la n  s c o re .
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There was a  p o s i t i v e  a s s o c ia t io n  o f  th e  P la n  and R o t te r  s c o re  
o f  m a lad ju s tm en t, b u t th e  ISB d id  n o t have any p s y c h ia t r i c  v a l id a t i o n  
and showed a p o s i t iv e  c o r r e l a t i o n  w ith  th e  o th e r  c o g n i t iv e  t e s t s  i n  th e  
b a t t e r y ,  so was p ro b ab ly  n o t m easuring  m alad ju stm en t a s  u s u a l ly  d e f in e d .
The P la n  s c o re  d id  c o r r e l a t e  n e g a t iv e ly  w ith  th e  N e u ro tic ism  s c o re  
on th e  KJMI, which, i s  d e f in e d  a s  a t r a i t  i n d i c a t in g  ’’th e  d eg ree  to  w hich 
a  p e rso n  e x h ib i t s  a ten d en cy  to  w orry  u n d u ly , to  p a n ic  u n d e r c o n d i t i o n s • 
o f  s t r e s s ” (F urneaux  and G ibson , I 966) .  The c o r r e l a t i o n  o f  - .5 7  f o r  
th e  g i r l s  was s t a t i s t i c a l l y  s i g n i f i c a n t ,  a lth o u g h  n o t fo r  th e  boys 
a t  —. 28.
I n  c h i ld r e n  r e f e r r e d  f o r  p s y c h ia t r i c  a s se s sm e n t, a  P la n  s c o re  o f  
more th a n  I 5 p o in ts  below  th e  V/ISG FS IQ was a s s o c ia te d  w ith  symptoms o f  
f e a r  and d e p re s s io n  and a ten d en cy  to  tem per ta n tru m s , and a d ia g n o s is  o f  
n e u ro t ic  r a t h e r  th a n  r e a c t iv e  d is o r d e r .  The d isc re p a n c y  s c o re  d id  n o t 
seem to  be r e l a t e d  to  p e r s o n a l i ty  d is o r d e r  o r  p s y c h o tic  f e a t u r e s ,  a lth o u g h  
th e r e  were v e ry  few c a s e s  i n  th o s e  c a t e g o r ie s .
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C H A P T E R  X V .
CONCLUSIONS
C h ild re n  w ith  em o tio n a l d is tu rb a n c e  and n e u ro lo g ic a l  d y s fu n c tio n s  
s c o re  low er i n  com parison  to  t h e i r  i n t e l l i g e n c e  on a v isu o -m o to r t e s t  
such  a s  th e  B énder G e s ta lt*  Some p s y c h i a t r i s t s  and some p s y c h o lo g is ts  
c o n s id e r  t h a t  em o tio n a l d is tu rb a n c e  ca u se s  th e  v isu o -m o to r  d is o r d e r ,  
w h ile  some c o n s id e r  t h a t  th e  em o tio n a l and v isu o -m o to r  d is o rd e r  may have 
a  common c a u se , o r  t h a t  a v isu o -m o to r d is o r d e r  may p re d is p o s e  a c h i ld  to  
e m o tio n a l d is tu rb a n c e .
A lthough  t h i s  m ight seem o n ly  o f  academ ic i n t e r e s t ,  i t  h a s  a  
c l i n i c a l  a p p l i c a t io n  i n  th e  d ia g n o s is  and p ro g n o s is  o f  e m o tio n a lly  
d is tu rb e d  c h i ld r e n ,  f o r  where th e  d ia g n o s is  im p lie s  some c o n s t i t u t i o n a l  . 
d e te rm in a n t more a c c e n t i s  l a i d  on management to  a l l e v i a t e  th e  symptoms, 
w h ile  i f  th e  d ia g n o s is  im p lie s  a r e a c t iv e  o r  n e u r o t ic  d is tu rb a n c e  due to  
i n t e r n a l i z e d  em o tio n a l c o n f l i c t s ,  th e n  th e  c o n d i t io n  i s  re g a rd e d  a s  
b e in g  p o t e n t i a l l y  r e v e r s ib l e  and p sy ch o th e rap y  i s  th e  tr e a tm e n t o f  c h o ic e .
On d is c o v e r in g  p la n  draw ing a s  a  t e s t ,  i t  d id  seem p o s s ib le  t h a t
a s  n e u ro lo g ic a l  damage i n  th e  p a r i e t a l  lo b e s  o f  a d u l t s  im p a ired  p la n
draw ing t h a t  poor p la n  draw ing i n  c h i ld r e n  m ight a l s o  in d i c a te  n e u ro lo g ic a l
d y s fu n c t io n ,  a: I t  hough th e r e  waj& ju lo g i c a l  flaw ;, i n  th e  argum ent i n  t h a t
th e  same d i s a b i l i t y  need n o t im ply  th e  same c a u se , . f in d in g s  from
ca.i"vtvot
b r a in  damaged a d u l t s  a f t e r  th e y  have reac h ed  ra a tu r ity ^ b e  eq u a ted  
w ith  th o se  o f  c h i ld r e n  b e fo re  th e  f u n c t io n a l  u n i t s  o f  t h e i r  b r a in s  w ere 
f u l l y  d ev e lo p ed , N e v e r th e le s s  th e r e  seemed some p o s s i b i l i t y  t h a t  a  
d i s a b i l i t y  on th e  P la n  draw ing t e s t  may su p p o rt th e  p o s s i b i l i t y  o f  some 
ty p e  o f  n e u ro lo g ic a l  d y s fu n c tio n .
B efo re  t h i s  co u ld  be in v e s t ig a te d  a t e s t  had to  be c o n s tru c te d  
o u t o f  th e  p la n  draw ing ta s k  and i t  was c o n s id e re d  a d v is a b le  to  lo o k  a t  
w hat th e  t e s t  was t e s t i n g .  T h is  proved to  be v e r b a l ,  v isu o -m o to r and  
s p a t i a l  a b i l i t y ,  w hich i n  th e  8 to  9 y e a r  o ld s  a t  l e a s t  seemed a l s o  
r e l a t e d  to  c h i ld r e n s  c a p a c i ty  to  d e a l  w ith  a 5B sp ace  and 2D f ig u r e s .
An unexp ec ted  f in d in g  was t h a t  th e  g i r l s  s c o re d  ab o u t one y e a r  lo w er th a n  
th e  b o y s, w hich was so p e r s i s t e n t  a s  to  su g g e s t a  c o n s t i t u t i o n a l  c a u s e .
VJhen a p p l ie d  to  m a la d ju s te d  c h i ld r e n ,  w h ile  th o se  s e le c te d  by  
th e  R o tte r  and R u t te r  s c a le s  d id  n o t s c o re  low , th e  c h i ld r e n  s c o r in g  
h ig h  on th e  N eu ro tic ism  s c a le  o f th e  NMP1 and th o s e  r e f e r r e d  to  c l i n i c s  
f o r  p s y c h ia t r i c  a s se s sm e n t, p a r t i c u l a r l y  th o s e  w ith  a  n e u ro t ic  d is o r d e r ,  
d id  s c o re  low .
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U nexpected ly  how ever h em ip leg ic  c h i ld r e n  w ith  known CNS 
im pairm ent d id  n o t s c o re  lo w er th a n  what m ight have b een  p r e d ic te d  from 
t h e i r  g e n e ra l i n t e l l i g e n c e ,  a lth o u g h  such  a d is c re p a n c y  ap p ea red  i n  o th e r  
v isu o -m o to r t e s t s ,  th e  B ender G e s ta l t  and F r o s t i g .  As t h e i r  c a p a c i ty  to  
cope w ith  s p a t i a l  t e s t s ,  such  as  th e  B lock D esig n , B lock P a t t e r n s  and 
P u z z le  B lo ck s, was a l s o  n o t im p a ire d , i t  su g g e s te d  th a t  th e  p a r i e t a l  lobe, 
o f  a t  l e a s t  one hem isphere  may have b een  f u n c t io n a l ly  i n t a c t  and t h a t  th e  
low v isu o -m o to r s c o re s  w ere more d i r e c t l y  r e l a t e d  t o  le s io n s  i n  th e  
f r o n t a l  and s u b - c o r t i c a l 'a r e a s  . ,
The p e r s is te n c e  o f  th e  sex  d i f f e r e n c e  i n  p la n  draw ing  i n  a l l  sam ples 
t e s t e d ,  how ever, s t i l l  seemed to  p o in t  to  a  c o n s t i t u t i o n a l  c a u s e , u n t i l  
i t  was found to  d is a p p e a r  u nder c e r t a i n  c o n d i t io n s ,  f o r  some g i r l s  s c o re d  
h ig h e r  when th e y  had seen  a  p la n  a t  home, a f t e r  th e y  had  drawn a  p la n  i n  
s c h o o l o r  a f t e r  th e y  had  had  a  le s s o n  i n  p la n  d raw in g . They w ere a l s o  
more aw are o f  th e  f a u l t s  i n  t h e i r  d raw in g s, more d i s s a t i s f i e d  w ith  them 
th a n  th e  b o y s, who ap p ea red  more c o n f id e n t ab o u t t h e i r  r e s u l t s .  These 
f in d in g s  su g g e s t t h a t  th e  low er P la n  s c o re s  i n  g i r l s  w ere n o t j u s t  a  
r e f l e c t i o n  o f  in n a te  n e u ro lo g ic a l  d i f f e r e n c e s ,  b u t  r a t h e r  due to  an  
i n t e r a c t i o n  betw een  p e r s o n a l i ty  and p o s s ib ly  some in n a te  d i f f e r e n c e .
Such an  e x p la n a tio n  had f u r th e r  su p p o rt when th e  r e s u l t s  o f  th e
boys w ith  em o tio n a l d is tu rb a n c e  w ere exam ined i n  d e t a i l .  These boys had
no d i s a b i l i t y  on a s p a t i a l  t e s t  and th e y  were n o t much s lo w er th a n  norm al
i n  u n d e rs ta n d in g  th e  co n cep t o f  h o r i z o n t a l i t y  i n  r e l a t i o n  to  room s, b u t
ep
th e y  d id  n o t g e n e r a l i s e  t h i s  co n cep t to  o th e r  p a r a l l e l i p e d s  a s  q u ic k ly  
a s  th e  av e ra g e  boy o f  th e  s ta n d a r d iz a t io n  sam p le . They had  a l s o  th e  
problem  o f  co m p le tin g  th e  o u ts id e  w a ll  o f  th e  house  and c l i n i c a l l y  gave 
th e  im p re s s io n  t h a t  th e y  w ere more concerned  w ith  th e  i n t e r i o r  o f  th e  
house th a n  th e  e x t e r i o r .  A co n ce rn  w hich was s u g g e s tiv e  o f  t h e i r  
p re o c c u p a tio n  w ith  t h e i r  own i n t e r n a l  f e e l in g s  r a t h e r  th a n  th e  o b je c t iv e ,  
e x te r n a l  en v iro n m en t. As w ith  th e  sex  d i f f e r e n c e  i n  g i r l s ,  su ch  f in d in g s  
a r e  s u g g e s tiv e  o f  a f u n c t io n a l  r a t h e r  th a n  a n e u ro lo g ic a l  Im p airm en t, 
p a r t i c u l a r l y  a s  th e r e  was no a s s o c ia t io n  o f  p o s s ib le  n e u ro lo g ic a l  damage 
a s  a  r e s u l t  o f  traum a o r  i l l n e s s .
Thus th e  h y p o th e s is  t h a t  low P la n  s c o re s  i n  e m o tio n a lly  d is tu rb e d  
c h i ld r e n  m ight i n d i c a te  n e u ro lo g ic a l  d y s fu n c tio n  was n o t s u p p o r te d . The 
f in d in g  rem ain s  however t h a t  th e r e  i s  a  r e l a t i o n s h i p  betw een low P la n  
s c o re s  and em o tio n a l d is tu rb a n c e  i n  c h i ld r e n  t h a t  ought to  be e x p lo re d , 
a lth o u g h  p o s s ib ly  th e  r e l a t i o n s h ip s  c o u ld  be more e f f e c t i v e l y  in v e s t ig a t e d  
i n  a d u l t s .  There th e  s p e c i a l i s a t i o n  o f  fu n c t io n s  h a s  been  more c l e a r ly
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d e l in e a te d  and f o c a l  l e s io n s  and fu n c t io n a l  d is o r d e r s  a r e  more 
c l e a r l y  d i f f e r e n t i a t e d .  Thus i t  i s  p o s s ib le  t h a t  i f  th e  P l a n . t e s t  
w ere to  be g iv e n  to  a group a d u l t s  w ith  a  n e u r o t ic  o r  a f f e c t i v e  
d is o r d e r  and a g roup  w ith  a  l o c a l  l e s i o n  i n  th e  p o s t c e n t r a l  c o r te x  
q u a n t i t a t i v e  a n d /o r  q u a l i t a t i v e  d i f f e r e n c e s  m ight be fo u n d .
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APPENDIX l a  .
THIRD SCORING SYSTEM 
PERCENTAGES OF CHILDREN SCORING EACH ITEM CORRECTLY
I  MAIN STRUCTURE 
AGE NUMBER OF 
CHILDREN
A VERTICAL B HORIZONTAL
B. G. TOT. B. G. TOT. % B. G. TOT.
7 -0  t o  7 -5 49 66 115 44 62 106 92 5 4 9 8
7 -6  t o  7-11 37 48 85 27 32 59 69 10 16 26 31
8-0  t o  8-5 49 51 100 25 25 46 46 28 28 54 54
8-6  t o  8-11 65 70 135 20 50 : 50 38 45 40 85 62
9-0  t o  9 -5 41 57 98 4 15 21 19 37 42 79 81
9-6  t o  9-11 49 45 94 5 8 13 16 44 37 81 86
10-0 t o  10-5 51 54 105 3 11 14 10 48 45 91 90
10-6 t o  10-11 42 47 89 2 6 . 8 9 40 41 81 91
11-0 t o  11-5 59 19 78 0 0 0 0 59 19 78 100
11-6 t o  11-11 22 19 41 0 0 0 0 22 19 41 100
12-0 t o  12-5 29 28 57 1 2 3 5 , 28 26 54 95
12-6 t o  12-11 19 25 44 0 0 0 0 19 25 44 100
1 > 0  t o  15-5 25 25 48 0 0 0 0 25 25 48 100
15-6  t o  15-11 16 25 41 0 0 0 0 16 25 41 100
14-0  t o  14-5 31 26 57 0 0 0 0 31 26 57 100
1 4-6  t o  14-11 27 36 63 0 0 0 0 27 36 65 100
A VERTICAL PLANS
a . Roof A bsent b. Chimney A bsent
B. G. TOT. % B. G. TOT. %
7-0  t o  7 -5 28 40 68 58 27 42 69 60
7-6  t o  7-11 25 41 66 78 25 39 64 76
8-0  t o  8-5 43 48 91 91 44 45 89 91
8-6  t o  8-11 63 66 129 96 54 68 122 91
9—0 t o  9—5 40 55 95 96 39 55 95 96
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c# U p s ta ir s
1 P re s e n t  2 D o u b tfu l 3 A bsent
B. G. TOT. % B. G. TOT. : % B. G. TOT. %
7—0 t o  7*"5 23 29 52 45 7 2 9 ' S 19 35 54 47
7 -6  t o  7-11 17 14 31 36 1 3 4 5 19 31 ’ 50 59
8 -0  t o  8-5 8 7 15 15 1 3 4 4 40 41 81 81
8 -6  t o  8-11 5 6 11 8 0 5 5 4 60 59 119 88
9 -0  t o  9-5 5 3 6 6 0 1 1 1 38 5 3 . 81 93
d . V e r t i c a l  P la n e  o f  O u ts id e  W all A bsent
1 0% 2 -4 25% -  75^ 5 100%
B. G. TOT. % B. G. TOT. % B. G. TOT. %
7 -0  to  7—5 11 22 33 29 4 7 11 9 34 37 71 62
7 -6  t o  7-11 5 8 13 15 5 0 5 6 27 4o 67 79
8 -0  t o  8-5 1 2 3 3 2 0 2 2 46 49 95 95
8 -6  to  8-11 2 1 8 2 0 1 1 1 43 68 131 97
9 -0  t o  9 -5 0
e .
0
F lo o r
0 0 0 1 1 1 41 56 97 98
1 A bsent .2 Named 3 D em arcated & Named
B. G. TOT. % B. G. TOT. % B. G. TOT. %
7 -0  t o  7 -5 28 41 69 61 11 10 21 18 10 15 25 22
7 -6  t o  7-11 16 26 42 49 5 5 10 12 16 17 33 39
8-0  t o  8-5 7 13 20 20 7 8 15 15 35 30 65 65
8-6  t 0^8-11 7 7 14 11 9 14 23 17 49 49 24 73
9—0 t o  9—5 5
f .
7
D epth
10 10 3 4 7 7 35 46 81 83 :
1 No D epth 2 Some d ep th  
in d ic a te d
3 D epth in d ic a te d  & 
room o u t l in e d
B. G. TOT. % B. G. TOT. % B. G. TOT. %
7-0  t o  7 -5 28 45 73 63 10 9 19 16 13 11 24 22
7 -6  to  7-11 18 21 39 46 5 5 10 12 .14 22 36 42
8-0  t o  8-5 8 8 16 16 5 5 10 10 36 38 74 74
8—6 t o  8—11 8 9 17 13 4 5 9 7 53 56 109 81
9-0  t o  9-5 1 2 3 3 5 1 6 6 35 54 89 91
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g* O u ter W all
1 E n c lo sed  i n  o u te r  w a ll  
w ith  a  la r g e  a r e a  o f  
sp ace  in s id e
E n c lo sed  i n  o u te r  w a ll  
w ith  l i t t l e  o r  no un­
id e n t i f i e d  sp a c e  in s id e
B. G. TOT. % B. G. ■ TCT. %
7 -0  to  7 -5 0 6 6 5 9 10 19 17
7 -6  to  7-11 0 4 4 5 14 15 29 34
8 -0  t o  8-5 2 4 6 6 33 34 67 67
8 -6  t o  8-11 0 2 2 1 52 48 100 79
9—0 t o  9—5 0 1 1 1 35 45 So 81
A VERTICAL PLANS
C o rre c t  item s  found a l s o  i n  h o r iz o n ta l  p la n s .
a . Roof A bsent b . Chimney A bsent
B. G. TOT. % B. G. TOT. %
7—0 t  o 7—5 28 40 68 58 27 42 69 60
7 -6  t o  7-11 25 41 66 78 25 39 64 76
8-0  t o  8-5 43 48 91 91 44 . 45 89 91
8-6  t o  8-11 63 66 129 96 54 68 122 91
9-0  t o  9-5 40 55 95 * 96 ' 39 55 95 96
9-6  t o  9-11 45 43 87 92 48 45 93 99
10-0 t o  10—5 51 54 105 100 51 54 105 100
10-6 t o  10-11 42 47 89 100 42 47 89 100
11-0 t o  11-5 59 19 78 100 59 19 78 100
11-6 t o  11-11 22 19 41 100 22 19 41 100
12-0 t o  12-5 29 28 57 100 29 28 57 100
12-6 t o  12-11 19 25 44 100 19 25 44 100
13-0  to  13-5 23 25 48 100 23 25 48 100
13-6  t o  13-11 16 25 41 100 16 25 41 100
1 4-0  to  14-5 31 26 57 100 31 26 57 100
14-6  to  14-11 27 36 63 100 27 36 63 100
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c 3 . U p s ta ir s  A bsent d3 . P la n e  o f  o u ts id e  w a ll  
A bsent
B. G. TOT. % B. G. TOT. %
7-0  t o  7 -5 19 35 54 47 34 37 71 62
7-6  t o  7-11 19 31 50 59 27 40 67 79
8-0  t o  8-5 40 41 81 81 46 49 95 95
8-6  t o  8-11 60 59 119 88 43 68 131 97
9-0  t o  9-5 38 55 81 93 41 56 97 98
9 -6  t o  9-11 47 . 43 90 96 49 45 94 100
10-0  t o  10-5 50 53 103 99 51 54 105 100
10-6 t o  10-11 42 47 89 100 42 47 89 100
11-0  t o  11-5 59 19 78 100 59 19 78 100
11-6 t o  11-11 22 19 41 100 22 19 41 100
12-0 t o  12-5 29 28 57 100 29 28 57 100
12-6 t o  12-11 19 25 44 100 19 25 44 100
13-0  t o  13-5 23 25 48 100 23 25 48 100
13-6  t o  13-11 16 25 41 100 16 25 41 100
14-0  t o  14-5 31 26 57 100 31 26 57 100
14-6  t o  14-11 27 36 63 100 27 36 63 100
e 2 . F lo o r f3 . D epth
B. G. TOT. % B. G. TCT. %
7-0  t o  7 -5 11 10 21 18 13 11 24 22
7 -6  t o  7-11 5 5 10 12 14 22 36 42
8-0  t o  8-5 7 8 15 15 36 38 74 74
8—6 t o  8-11 9 14 23 17 53 56 109 81
9-0  t o  9 -5 3 4 7 7 35 54 89 91
9-6  t o  9-11 47 40 87 92 49 42 91 97
10-0  t o  10-5 49 45 94 89 49 51 100 95
10-6  t o  10-11 42 44 86 97 42 45 87 98
11-0  t o  11-5 59 19 78 100 59 19 78 100
11-6 t o  11-11 22 19 41 100 22 19 41 100
12-0  t o  12—5 28 28 56 98 29 27 56 98
12-6 t o  12-11 19 25 44 100 19 25 44 100
13-0  t o  13-5 23 25 48 100 23 25 48 100
13-6  to  13-11 16 25 41 100 16 25 41 100
14-0  to  14-5 31 26 57 100 31 26 57 100
14-6  to  14-11 25 38 63 100 25 38 63 100
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B HORIZONTAL PLANS
a .  C onnectedness o f  Rooms
1 No rooms 
co n n ec ted
2 Some rooms 
co n n ec ted
3 A l l  rooms 
co n n ec ted
B. 0 . TOT . % B. G. TOT. :% B. G. TOT. %
7—0 t o  7“5 1 0 1 1 0 0 0 0 34 4 8 7
7 -6  t o  7-11 3 3 7 7 1 2 3 4 6 13 19 22
8 ,0  t o  8-3 2 9 11 11 0 1 1 1 24 18 42 42
8-6  t o  8-11 2 2 3 3 1 0 1 1 36 36 72 50
9—0 t o  9—5 0 . 2 2 2 0 1 1 1 35 39 74 75
9-6  t o  9-11 0 1 1 1 0 2 2 2 41 33 74 79
10-0  t o  10-3 0 0 0 0 0 0 0 / 0 45 46 91 86
10-6  t o  10-11 2 0 2 3 3 1 4 4 35 38 73 82
11-0  t o  11-5 0 0 0 0 0 0 0 10 45 19 64 82
11-6 t o  11-11 0 0 0 0 0 0 0 (0 22 19 41 100
12-0  t o  12-5 0 0 0 0 0 0 0 0 28 26 54 95
12-6 t o  12-11 0 0 0 0 0 0 0 '0 19 25 44 100
13-0 t o  13-5 0 0 0 0 0 0 0 '0 23 25 48 100
13-6  to  13-11 0 0 0 0 0 0 0 0 16 25 41 100
14-0  to  14-5 0 0 0 0 0 0 0 10 31 26 57 100
14-6  t o  14-11 0 0 0 b 0 0 0 10 27 36 63 100
• b . Commonality o f  W alls
1 No common w a lls 2 One common w a ll
B. ■ G. TOT. % B. G. TOT. %
7 -0  t o  7 -5 1 0 1 1 1 0 1 1
7 -6  to  7-11 5 10 15 18 0 0 0 0
8-0  t o  8-5 3 9 12 12 0 4 4 4
8-6  t o  8—11 5 3 8 8 . 0 3 3 2
9—0 t o  9—5 2 3 5 7 0 1 1 1
9 -6  t o  9-11 1 2 3 3 0 3 3 3
10-0  t o  10-5 2 2 4 4 0 5 5 5
10-6 t o  10-11 2 2 4 5 1 0 1 1
11-0  t o  11-5 1 0 1 1 0 0 0 0
11-6  t o  11-11 1 0 1 2 1 2 3 7
12-0  t o  12-5 2 1 3 5 0 0 0 0
12-6 t o  12-11 0 0 0 0 0 0 0 0
13-0  to  13-5 0 0 0 0 0 0 0 0
13-6  t o  13-11 0 0 0 0 0 0 0 0
14-0  t o  14-5 0 0 0 0 0 0 0 0
14-6  to  14-11 0 0 0 0 0 0 0 0
264
3 More th a n  one w a ll  
common b u t in c o n p le te
4 All walls common
B. G. TOT. % B. G. TOT. %
7-0  t o 7 -5 0 0 0 0 4 3 7 6
7-6  t o 7-11 1 2 3 4 4 6 10 12
8-0  t o 8-3 2 3 5 5 21 12 33 33
8-6  t o 8-11 4 0 4 3 30 32 62 47
9-0  to 9 -5 2 12 14 14 31 26 57 57
9-6  to 9-11 4 3 7 7 36 28 64 64
10-0 t o 10-3 4 4 8 8 42 35 77 77
10-6 t o 10-11 3 1 4 4 33 36 69 77
11-0  t o 11-5 0 2 2 3 44 19 63 81
11-6 to 11-11 1 ' 0 1 2 20 17 37 90
12—0 t o 12-5 0 2 2 4 26 22 48 84
12-6  t o 12-11 0 3 3 7 19 21 40 91
13-0  t o 15-5 0 3 3 6 23 22 45 94
13-6  t o 13-11 0 0 0 0 16 25 41 100
14—0 t o 14-5 0 0 0 0 31 26 57 100
l4 - 6  to 14-11 0 0 0 0 25 35 60 100
c . O u ter W all
1 No o u te r  w a ll 2 O u ter w a ll 
s e p a r a te
3 O u te r w a ll  common 
t o  rooms b u t 
v e r t i c a l
B. G. TOT. % B. G. TOT . % B. G. TOT. %
7-0  t o 7-5 1 0 1 1 0 0 : 0 0 0 0 0 0
7-6  t o 7-11 0 1 1 1 3 4 7 8 0 0 0 0
8-0  t o 8 -5 0 2 2 2 0 4 4 4 4 3 6 6
8-6  to 8-11 1 1 2 2 1 0 1 1 0 0 0 0
9-0  t o 9 -5 1 1 2 2 1 1 2 2 1 2 2
9—6 t o 9-11 0 2 2 2 0 0 0 0 2 3 3
10-0  t o 10-5 0 1 1 1 2 0 2 2 1 5 6 6
10-6  t o 10-11 0 1 1 1 2 0 2 2 1 2 3 3
11-0  to 11-5 0 2 2 2 0 0 0 0 0 1 1
11-6 t o 11-11 1 2 3 5 0 0 0 0 0 0 0 0
12-0  t o 12-5 0 2 2 5 0 0 0 0 0 0 0 0
12-6 t o 12-11 0 0 0 0 0 0 0 0 0 0 0 0
13—0 t o 13-5 0 0 0 0 0 0 0 0 0 0 0 0
13-6 to 13-11 0 0 0 0 0 0 0 0 0 0 0 0
14—0 t o 14-5 0 0 0 0 0 0 0 0 0 0 0 0
l4 - 6  t o 14-11 0 0 0 0 0 0 0 0 0 0 0 0
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25% o r  l e s s  
common w ith  
i n t e r i o r
5 -26% t o  49% 
common w ith  
i n t e r i o r
6 50% common 
w ith  i n t e r i o r
B. G. TCT. % B. G. TOT. % B. G. TOT, %
7 -0  to  7 -5 1 1 2 2 0 0 0 0 0 1 1 1
7 -6  t o  7-11 0 5 5 6 0 1 1 1 0 0 0 0
8-0  t o  8-5 4 5 9 9 1 0 1 1 0 1 1 1
8-6  t o  8-11 0 1 1 1 3 1 4 3 0 3 3 2
9-0  t o  9 -5 1 3 4 4 0 5 5 5 0 3 3 3
9 -6  t o  9-11 1 3 4 4 0 3 3 3 0 0 0 0
10-0 t o  10-5 1 3 4 4 0 2 2 2 0 1 1 1
10-6 t o  10-11 0 0 0 0 1 2 3 3 0 1 1 1
11-0  t o 11-5 0 0 0 0 0 0 0 0 0 0 0 0
11-6 t o  11-11 1 0 3 2 1 1 2 2 0 0 0 0
12-0  t o  12-5 1 0 1 2 1 0 i 2 0 0 0 0
12-6 t o  12-11 0 1 1 2 ' 0 0 0 0 0 2 2 5
13-0  t o  13-5 0 0 0 0 0 0 0 0 0 0 0 0
13-6  t o  13-11 0 0 0 0 0 0 0 0 0 0 0 0
14-0  to  14-5 0 0 0 0 0 0 0 0 0 0 0 0
14-6  t o  14-11 0 0 0 0 0 0 0 0 0 0 0 0
7 51%-74% common 8 75% common
w ith i n t e r i o r w ith  in t e r i o r
B. G. TOT. % B. G. TOT. %
7-0  to 7 -5 1 0 1 1 0 0 0 0
7-6  t o 7-11 0 2 2 2 1 0 1 1
8-0  t o 8-5 0 4 4 4 0 0 0 0
8-6  t o 8-11 3 0 3 2 0 1 1 1
9—0 t o 9 -5 1 5 6 6 0 1 1 1
9-6  t o 9-11 1 0 1 1 0 8 8 9
10-0 t o 10-5 1 1 2 2 1 1 2 2
10-6 t o 10-11 1 1 2 2 0 1 1 1
11-0 t o 11-5 1 1 2 3 0 1 1 1
11—6 to 11-11 1 0 1 2 0 0 0 0
12-0  t o 12-5 0 0 0 0 0 0 0 0
12—6 t o 12-11 0 1 1 2 0 0 0 0
13-0 t o 13-5 0 0 0 0 0 0 0 0
13-6 t o 13-11 0 0 0 0 0 0 0 0
14—0 to 14-5 0 0 0 0 0 0 0 0
l4 - 6  t o 14-11 0 0 0 0 0 0 0 0
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9 76%-99% common 
w ith  i n t e r i o r
10 100% common w itît. 
i n t e r i o r  x
B. G. TOT. % B. G. TOT. %
7 -0  t o  7 -5 1 0 1 1 3 1 4 3
7 -6  t o  7-11 0 2 2 2 4 4 8 9*
8-0  t o  8-5 0 5 5 5 17 6 23 23
8-6  t o  8-11 4 13 17 13 27 17 44 33
9-0  t o  9 -5 5 7 12 12 26 13 39 4o
9 -6  t o  9-11 5 , 8 13 14 26 19 45 48
10-0  t o  10-5 7 8 15 14 35 23 58 55
10-6  t o  10-11 5 6 11 12 28 25 53 6o
11-0  t o  11-5 8 4 12 15 35 12 47 60
11-6 t o  11-11 5 3 8 20 15 13 28 68
12-0  t o  12-5 1 9 10 18 24 15 39 68
12-6  t o  12-11 0 5 5 11 19 14 : 33 75
15 -0  t o  15-5 2 3 5 10 21 22 43 90
I5rr6 to  15-11 1 3 4 10 15 22 37 90
14 -0  to  14-5 3 2 5 9 28 24 52 91
14-6  to  14-11 1 2 3 5 24 33 57 90
Amalgamating 4+5, 6+7 and 8+9
4+5 1%-49/^ common 
w ith  i n t e r i o r
6 f7  50%-74% common 
w ith  i n t e r i o r
B. G. TOT. % B. G. TOT. %
7-0  to 7-5 1 1 2 2 1 1 2 2
7-6  to 7-11 0 6 6 7 0 2 2 2
8-0  to 8-5 5 5 10 10 0 5 5 5
8-6  to 8-11 3 2 5 4 3 3 6 4
9-0  to 9-5 1 8 9 9 8 9 9
9-6  to 9-11 1 6 7 7 0 1 1
10-0  to 10-5 1 5 6 6 1 2 3 3
10-6 to 10-11 1 2 3 3 2 3 3
11-0  to 11-5 0 0 0 0 1 2 3
11-6  to 11-11 2 1 3 7 0 1 2
12-0  to 12-5 2 0 2 4 0 0 0 0
12-6 to 12-11 0 1 1 2 0 3 3 7
13-0  to 13-5 0 0 0 0 0 0 0 0
13-6  to 13-11 0 0 0 0 0 0 0 0
14-0  to 14-5 0 0 0 0 0 0 0 0
14-6  to 14-11 0 0 0 0 0 0 0 0
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8+9 75%-99% common 
w ith  i n t e r i o r
10 100% common 
w ith  i n t e r i o r
d. P ro p o r tio n s  o f  
rooms
B. G. TOT. % B. G. TOT. % B. G. TOT. %
7-0  t o  7 -5 1 0 1 1 3 1 4 3 0 0 0 0
7-6  to  7-11 1 2 3 4 4 4 8 9 1 0 1 1
8-0  to  8-5 0 5 5 5 17 6 23 23 2 1 3 3
8-6  t o  8-11 4 14 18 13 27 17 44 33 12 2 14 10
9-0  t o  9-5 5 8 13 13 26 13 39 39 8 7 15 15
9—6 to  9—11 5 16 21 22 26 19 45 48 21 9 30 32
10-0  t o  10-5 8 9 17 16 35 23 58 54 14 15 29 28
10-6 t o  10-11 5 7 12 13 28 25 53 6o 19 20 39 44
11-0 t o  11-5 8 5 13 17 35 12 47 60 3 2 . 7 39 50
11-6 t o  11-11 5 3 8 20 15 13 28 68 13 12 25 60
12-0  t o  12-5 1 9 10 18 24 15 39 68 18 17 35 61
12-6  t o  12-11 0 5 5 11 19 14 33 75 14 17 31 70
15-0  t o  15-5 2 3 5 10 21 22 43 90 19 18 37 77
15-6  t o  13-11 1 3 4 10 15 22 37 90 9 16 39 68
14 -0  t o  14-5 3 2 5 9 28 24 52 91 . 23 16 25 61
14-6  t o  14-11 1
e .
1
2 3
H a ll  ' 
P re s e n t
5 24
2
33 57 90
One end w a ll 
c o r r e c t
23
3
13 36 57
Any two w a lls  
c o r r e c t
B. G. TOT. % B. G. TOT. % B. G. TOT. %
7—0 t o  7—5 0 1 1 1 0 0 0 0 1 0 1 1
7—6 t o  7—^1 1 5 6 7 . 1 2 3 4 1 3 4 5
8-0  t o  8-5 0 6 6 6 0 3 3 3 2 1 3 3
8-6  t o  8-11 3 3 6 4 1 5 6 4 3 4 7 5
9-0  t o  9 -5 1 6 7 7 0 6 6 6 1 2 3 3
9— 6 t o  9” 11 1 8 9 9 0 1 1 1 3 0 3 3
10-0  t o  10-5 1 3 4 4 0 4 4 ■ 4 3 0 3 3
10-6  t o  10-11 3 3 6 7 0 1 1 1 2 2 4 5
11-0  t o  11-5 0 1 1 0 0 0 0 0 1 2 3 4
11-6  t o  11-11 0 0 0 0 0 0 0 0 1 2 3 8
12-0  t o  12-5 0 1 1 2 1 0 1 2 2 1 3 6
12-6  t p  12-11 0 1 1 2 0 0 0 0 0 2 2 5
13-0  t o  13-5 0 0 0 0 0 0 0 0 0 1 1 2
13-6  t o  13-11 0 0 0 0 0 0 0 0 2 0 2 5
14-0  t o  14-5 0 0 0 0 0 0 0 0 1 0 1 2
14-6  to  14-11 0 0 0 0 0 0 0 0 0 0 0 0
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4 Any th r e e  w a lls 5 Four w a lls f . P ro p o r t io n s  of
B.
c o r r e c t  
G. TOT,. % B.
c o r r e c t
G. TOT. % B.
H a ll
G. TOT. %
7 -0  t o  7 -5 2 1 3 3 0 1 1 1 1 0 1 1
7 -6  t o  7-11 3 0 3 4 0 0 0 0 1 1 .2 2
8-0  t o  8-11 6 5 11 11 5 5 10 10 0 2 2 2
8-6  t o  8-11 11 12 23 17 12 7 19 14 5 2 7 5
9-0  t o  9-5 10 14 24 24 14 6 20 20 7 4 11 11
9 -6  to  9-11 9 6 15 15 14 17 31 31 11 4 15 16
10-0  t o  10-5 15 15 30 30 6 15 21 21 17 6 23 22
10-6 t o  10-11 8 9 17 22 12 12 24 28 14 10 24 27
11-0  t o  11-5 12 17 22 37 11 6 17 18 20 9 29 37
11-6  t o  11-11 6 5 11 27 5 6 11 27 9 6 15 36
12-0  t o  12-5 8 10 18 32 3 5 8 14 12 7 19 33
12-6 t o  12-11 2 2 4 9 2 6 8 18 15 13 28 64
15-0  t o  13-5 0 7 7 15 6 1 7 15 17 15 32 67
13-6  t o  13-11 4 7 11 27 3 7 10 24 7 11 18 44
14 -0  t o  14-5 4 0 4 7 9 8 17 30 15 18 33 58
14-6  to  14-11 0 0 0 0 3 6 9 14 22 29 51 81
II STAIRS
A V e r t i c a l B H o r iz o n ta l i ty
d o u b tfu l
0 H o r iz o n ta l
B. G. TOT. % B. G. TOT. % B. G. TOTi- %
7-0  t o 7 -5 46 64 4o 91 0 1 1 1 3 1 4 3
7-6  t o 7-11 29 41 70 81 3 0 3 5 5 7 12 16
8—0 t o 8- 5 . 30 42 72 71 3 1 4 4 16 8 24 23
8-6  t o 8-11 35 34 69 41 5 1 6 4 21 21 43 27
9—0 to 9-5 7 22 29 33 4 3 7 7 28 31 59 65
9-6  t o 9-11 10 17 27 32 4 1 5 6 32 26 58 68
10-0  to 10-5 9 20 29 28 4 4 8 7 38 29 67 65
10-6 t o 10-11 8 13 21 24 2 8 10 11 27 13 40 45
11-0  t o 11-5 2 5 7 9 6 2 9 12 38 11 49 63
11—6 t o 11-11 7 7 14 34 1 3 4 10 16 11 27 66
12-0  t o 12-5 3 1 14 25 3 3 6 20 22 14 36 64
12— 6 to 12-11 0 2 2 5 0 6 6 14 19 17 36 82
13-0  t o  13-5 2 2 3 8 1 0 1 2 20 23 43 90
1 3 -6  to  13-11 1 1 2 5 0 2 2 5 15 22 37 90
1 4 -0  to  14-5 3 2 5 9 1 0 1 2 27 24 51 89
14-6  to  14-11 3 3 6 10 1 2 3 8 23 31 54 86
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A Vertical stairs
A Percentages based on total sample 
B Percentages based on numbers of vertical stairs
l a A B 1b A B 2a A B
B. G. TOT. % % B. G. TOT. % % B. G. TOT. % %
7 -0  to  7 -5 0 3 .3 3 3 0 0 0 0 0 4 5 9 8 8
7-6  t o  7-11 0 0 0 0 0 0 0 0 0 0 3 0 3 4 4
8-0  t o  8-5 0 0 0 0 0 0 0 0 0 0 1 2 3 3 4
8-6  t o  8-11 0 0 0 0 0 0 1 1 1 1 2 0 2 2 3
9-0  t o  9-5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9-6  t o  9-11 0 1 1 1 4 0 1 1 1 4 2 1 3 3 11
10-0  t o  10-5 0 0 0 0 0 0 0 0 0 0 0 1 1 1 3
10-6  t o  10-11 0 0 0 0 0 1 0 1 1 5 0 0 0 0 0
11-0  t o  11-5 0 0 0 0 0 0 0 0 0 1 1 1
11-6 t o  11-11 2 3 5 12 0 0 0 0 0 0 0 0
12-0  t o  12-5 0 0 0 0 0 0 0 0 0 0 0 0
12-6 to  12-11 0 0 0 0 0 0 0 0 0 0 0 0
15-0  t o  15-5 0 0 0 0 0 0 0 0 0 0 0 0
15-6  t o  15-11 0 0 0 0 0 0 0 0 1 0 1 2
14-0  t o  14-5 1 0 1 ,2 0 0 0 0 0 0 0 0
14-6  to  14-11 0 1 1 2 0 0 0 0 0 0 0 0
2b A B 3a A B 3b A B
B. G. TOT. % % B. G. TOT. % % B. G. . TOT. % %
7-0  t o  7-5 3 15 18 15 16 0 2 2 2 2 25 20 45 39 40
7 -6  to  7-11 4 7 11 13 16 0 3 3 4 4 14 22 36 42 51
8-0  t o  8-5 4 8 12 12 17 1 2 3 3 4 14 19 33 33 48
8-6  t o  8-11 5 10 15 11 22 0 0 0 0 0 14 20 34 25 51
9-0  t o  9-5 2 6 8 8 27 1 0 1 1 3 6 8 14 14 47
9 -6  to  9-11 1 2 3 3 11 0 0 0 0 0 4 7 11 12 41
10-0 t o  10-5 1 4 5 5 17 0 0 0 0 0 6 9 15 14 50
10-6 t o  10-11 0 3 3 3 14 0 0 0 0 0 3 7 10 11 48
11-0  to  11-5 0 0 0 0 0 0 0 0 1 3 4 5
11-6 t o  11-11 1 3 4 10 0 0 0 0 1 0 1 2
12-0 t o  12-5 0 3 3 5 0 0 0 0 0 7 7 12
12-6 t o  12-11 0 0 0 0 0 0 0 0 0 1 1 2
1 3-0  to  13-5 0 0 0 0 0 0 0 0 2 2 4 8
13-6  t o  13-11 0 0 0 0 0 0 0 0 0 0 0 0
14-0  to  14-5 0 1 1 2 0 0 0 0 1 0 1 2
14-6  to  14-11 0 0 0 0 1 0 1 2 1 1 2 3
270
3c A B 3d A B 4a A B
B. G. TOT. % % B. G. TOT, % % B. G. TOT. % %
7 -0  to  7 -5 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1
7 -6  t o  7-11 0 1 1 1 1 0 0 0 6 0 0 0 0 0 0
8-0  t o  8-5 1 0 1 1 1 0 0 0 0 0 0 1 * 1 1 1
8-6  t o  8-11 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3
9-0  t o  9 -5 0 2 2 2 7 0 1 1 1 3 0 0 0 0 0
9 -6  t o  9-11 0 0 0 0 0 1 0 1 1 4 0 0 0 0 0
10-0  t o  10-5 0 0 0 0 0 1 0 1 1 3 0 0 0 0 0
10-6 t o  10-11 0 0 . 0 0 0 4 1 5 6 24 0 0 0 0 0
11-0  t o  11-5 0 1 1 1 0 0 0 0 0 0 0 0
11-6  t o  11-11 0 0 0 0 0 0 0 0 0 0 0 0
12-0  t o  12-5 1 0 1 2 0 0 0 0 0 0 0 0
12-6  t o  12-11 0 0 0 0 0 1 1 2 0 0 0 0
15-0  t o  15-5 0 0 0 0 0 0 0 0 0 0 0 0
15-6  t o  15-11 0 0 0 0 0 0 0 0 0 0 0 0
1 4-0  to  14-5 0 1 1 2 0 0 0 0 0 0 0 0
1 4-6  t o  14-11 0 0 0 0 0 0 0 0 0 0 0 0
4b A B , 4c A B 4d A B
B. G. TOT. % % B. G. TOT. % % B. G. TOT. % %
7-0  t o  7“5 1 0 1 1 1 3 4 7 6 6 0 0 0 0 0
'7 - 6  t o  7-11 0 1 1 1 0 3 1 4 5 6 0 0 ^ 0 0 0
8-0  t o  8-5 1 1 2 2 3 2 0 2 2 3 0 0 0 0 0
8-6  t o  8-11 0 0 0 0 0 0 1 1 1 1 0 1 1 1 1
9-0  t o  9 -5 0 0 0 0 0 0 3 3 3 10 0 0 0 0 0
9 -6  t o  9-11 0 0 0 0 0 1 0 1 1 4 0 0 0 0 0
10-0  t o  10-5 0 0 0 0 0 0 0 0 0 0 0 1 1 1 3
10-6 t o  10-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11-0  t o  11-5 0 0 0 0 0 0 0 0 0 0 0 0
11-6  to  11-11 0 0 0 0 1 0 1 2 2 0 2 5
12-0 t o  12—5 1 0 1 2 0 0 0 0 2 0 2 5
12—6 t o  12—11 0 0 0 0 0 0 0 0 0 0 0 0
1 5-0  t o  15-5 0 0 0 0 0 0 0 0 0 0 . 0 0
15-6  t o  15-11 0 0 0 0 0 0 0 0 0 1 1 2
1 4 -0  to  14-5 0 0 0 0 0 0 0 0 0 0 0 0
14-6  t o  14-11 1 0 1 2 0 0 0 0 0 0 0 0
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4e A B 5a ^ A B 5b A B
B. G. TOT. % % B. G« TOT. % % B. G. TOT. % %
7-0  t o  7 -5 0 2 2 2 2 0 0 0 0 0 0 0 0 0 0
7 -6  t o  7-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8-0  t o  8-5 1 0 1 1 1 0 0 0 0 0 0 0 * 0 0 0
8-6  t o  8-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9-0  t o  9 -5 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
9 -6  to  9-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10-0  t o  10-5 0 1 1 1 3 0 0 0 0 0 0 0 0 0 0
10-6  t o  10-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11-0  t o  11-5 0 0 0 0 0 0 0 0 0 0 0 0
11-6 t o  11-11 0 1 1 2 0 0 0 0 0 0 0 0
12-0  t o  12-5 0 0 0 0 0 0 0 0 0 0 0 0
12-6 t o  12-11 0 0 0 0 0 0 0 . 0 0 0 0 0
1 5 -0  to  15-5 0 0 0 0 0 0 0 0 0 0 0 0
15-6  to  15-11 0 0 0 0 0 0 0 0 0 0 0 0
1 4-0  t o  14-5 1 0 1 2 0 0 0 0 0 0 0 0
14-6  to  14-11 0 0 0 0 0 0 0 0 0 0 0 0
6a . A B . 6b A" B 6c A B
B. G. TOT. % % B. G. TOT. % % B. G. TOT. % %
7-0  t o  7 -5 0 0 0 0 0 0 1 1 1 1 5 5 10 9 9
7-6  t o  7-11 0 0 0 0 0 0 0 0 0 0 4 6 10 12 14
8-0  t o  8-5 0 0 0 0 0 1 0 1 1 1 1 1 2 2 3
8-6  t o  8-11 0 0 0 0 0 0 1 1 1 1 0 3 3 2 4
9-0  t o  9-5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 -6  t o  9-11 1 0 1 1 4 0 0 0 0 0 0 2 2 2 7
10-0 t o  10-5 0 0 0 0 0 0 0 0 0 0 1 5 6 6 20
10-6  t o  10JL11 0 2 2 2 10 0 0 0 0 0 0 0 0 0 0
11-0  t o  11-5 0 0 0 0 0 0 0 0 0 0 0 0
11-6  t o  11-11 0 0 0 0 0 0 0 0 0 0 0 0
12-0  t o  12-5 0 0 0 0 0 1 1 2 0 0 0 0
12-6 t o  12-11 0 0 0 0 0 0 0 0 0 0 0 0
15-0  t o  15-5 0 0 0 0 0 0 0 0 0 0 0 0
15-6  to  15-11 0 0 0 0 0 0 0 0 0 0 0 0
1 4 -0  to  14-5 0 0 0 0 0 0 0 0 0 0 0 0
14-6  to  14-11 0 0 0 0 0 0 0 0 0 • 0 0 0
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6d A B 6è A B
B. G. TOT^ % % B. G. TOT. % %
7 -0  to  7 -5 0 0 0 0 0 3 4 7 6 6
7 -6  t o  7-11 0 0 0 0 0 0 1 1 1 1
8 -0  t o  8 -5 0 1 1 1 1 2 4 . 6 6 9
8 -6  t o  8-11 0 2 2 2 3 2 3 5 4 7
9-0 to  9-5 0 0 0 0 0 0 0 0 0 0
9 -6  t o  9-11 0 0 0 0 0 0 3 3 3 11
1 0 -0  to  10-5 0 0 0 0 0 0 0 0 0 0
10 -6  t o  10-11 0 0 0 0 0 0 0 0 0 0
11-0  t o  11-5 0 0 0 0 0 0 0 0
11-6  t o  11-11 0 0 0 0 0 0 0 0
12-0  t o  12-5 0 0 . 0 0 0 0 0 0
12-6  t o  12-11 0 0 0 0 0 0 0 0
15-0  t o  15-5 0 0 0 0 0 0 0 0
15-6  t o  15-11 0 0 0 0 0 0 0 0
1 4 -0  t o  14-5 0 0 0 0 0 0 0 0
14-6  t o  14-11 0 0 0 0 0 0 0 0
Amalgamating 4a+4c, 4d+4e and 6d+6e
4a+4c 4d+4e 6d+6a
A B A B A B
' % % % % % %
7 -0  to  7 -5 2 2 2 2 6 6
7 -6  to  7-11 1 0 0 0 1 1
8 -0  t o  8 -5 3 4 1 1 7 10
8 -6  to  8-11 2 3 1 1 6 10 .
9 -0  t o  9 -5 0 0 0 0 0 0
9 -6  t o  9-11 0 0 0 0 3 11
10-0  t o  10-5 0 0 2 6 0 0
10-6  t o  10-11 0 0 0 0 0 0
273
C HORIZONTAL STAIRS
a .  O u tlin e  o f  S ta i r c a s e
1a O u ts id e  house 1b No o u t l in e  
o r  i n  sp ace
1c M inimal 
o u t l in e
B. G. TOT. % B. G. TOT. % B. G. • TOT. %
7 -0  t o  7 -3  ' 0 0 0 0 0 0 0 0 0 0 0 0
7 -6  to  7-11 0 0 0 0 0 0 0 0 0 1 1 1
8 -0  to  8 -5 1 0 1 1 1 0 1 1 1 3 4 4
8 -6  t o  8-11 0 6 6 4 3 1 4 3 1 2 3 2
9 -0  to  9-3 1 5 6 6 0 1 1 1 1 1 2 2
9 -6  to  9-11 0 8 8 9 0 0 0 0 4 1 5 6
1 0 -0  t o  10-5 2 5 7 7 0 0 0 0 3 2 5 3
10-6  t o  10-11 2 1 2 2 0 0 0 0 2 3 5 5
1 1-0  t o  11-5 1 1 2 3 0 2 2 3 3 0 3 4
11-6  t o  11-11 1 1 2 4 0 0 0 0 1 0 1 2
1 2 -0  t o  12-5 1 3 4 17 4 0 4 7 1 0 1 2
12-6  to  12-11 0 4 4 7 0 0 0 0 1 1 2 5
15-0  t o  15-5 1 2 3 6 1 3 4 8 3 0 3 6
15-6  t o  15-11 3 2 5 12 0 2 2 5 1 1 2 5
1 4 -0  t o  14-5 4 2 6 11 0 0 0 0 1 1 2 4
14-6  to  14-11 1
2a
3 4
O u tlin e
wavery
6 0 1 1 2
2b S id e s  s t r a i g h t  
b u t in c o r r e c t
0  1 1
2c S id e s  
cu rved
2
B. G. TOT. % B. G. TOT. % B. G. TOT.
7 -0  to  7—5 1 1 2 2 1 0 1 1 0 0 0 0
7 -6  t o  7-11 0 1 1 1 1 1 2 2 0 2 2 2
8 -0  t o  8 -5 2 1 3 3 3 1 4 4 0 0 0 0
8 -6  to  8-11 4 6 10 8 3 0 3 2 Q 1 1 1
9 -0  t o  9-5 0 4 4 4 3 5 8 8 0 0 0 0
9 -6  t o  9-11 2 7 9 10 5 1 6 7 0 1 1 1
1 0-0  to  10-5 7 4 11 10 4 2 6 6 0 0 0 0
10-6  to  10-11 0 3 3 4 . 1 0 1 1 2 0 2 2
11-0  to  11—5 1 1 2 3 2 0 2 . 3 2 0 2 3
11-6  t o  11-11 0 1 1 2 4 0 4 9 0 0 0 0
12-0  to  12-5 0 0 0 0 3 0 3 5 0 0 0 0
12-6  to  12-11 2 0 2 5 1 1 2 5 0 1 1 2
15-0 to  15-5 1 1 2 4 1 3 5 8 0 1 1 2
15-6  to  15-11 1 1 2 5 1 2 3 7 0 0 0 0
1 4-0  to  14-5 0 2 2 4 1 3 4 7 2 0 2 4
14-6  to  14-11 1 2 3 5 2 0 2 3 0 1 1 2
3 One side
correct
4 Two sides
correct
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5a Upper limit 
correct
7—0 to 7 -5
B.
0
G.
0
TOT.
0
%
0
B.
0
G.
0
TOT.
0
%
0
B.
. 0
G.
0
, TOT. 
0
%
0
7 -6  to 7-11 0 0 0 0 0 0 0 0 0 0 • 0 0
8 -0  t o 8 -5 0 0 0 0 0 0 0 0 2 0 2 2
8 -6  t o 8-11 0 0 0 0 0 0 0 0 2 0 2 1
9—0 to 9-5 0 1 1 1 2 5 7 6 5 0 5 5
9 -6  to 9-11 0 0 0 0 4 0 4 4 1 0 1 1
1 0 -0  t o 10-5 0 0 0 0 2 2 4 4 1 2 3 3
10-6  to 10-11 1 2 3 3 0 0 0 0 . 0 0 0 0
11-0  to 11-5 0 0 0 0 1 0 1 2 3 1 4 5
1 1-6  t o 11-11 0 0 0 0 0 0 0 0 1 0 1 2
1 2 -0  t o 12-5 0 0 0 0 2 0 2 4 2 1 3 5
12—6 to 12-11 1 0 1 2 0 0 0 0 1 0 1 2
13-0  to 15-5 0 0 0 0 0 1 1 2 0 0 0 0
13-6 t o 13-11 0 1 1 2 0 0 0 0 0 1 1 2
14—0 to 14-5 0 0 0 0 0 0 0 0 0 0 0 0
14—6 t o 14-11 0 0 0 0 1 0 1 2 0 1 1 2
5b Lower limit 6 Three sides 7 Completely
B. G. TOT. % B. G. TOT. % B. G. TCT. %
7 -0 to 7 -5 0 0 0 0 0 0 0 0 1 0 1 1
7 -6 to 7-11 0 1 1 1 1 0 1 1 1 2 3 3
8 -0 t o 8 -5 0 0 0 0 0 0 0 0 1 0 1 1
8 -6 t o 8-11 1 0 1 1 1 0 1 1 10 8 18 14
9 -0 to 9 -5 1 5 6 6 0 0 0 0 22 5 27 28
9-6 t o 9-11 5 3 8 9 0 0 0 0 15 7 22 23
1 0-0 to 10-5 5 6 11 10 0 0 0 0 22 11 33 32
IOw.6 to 10-11 4 1 5 6 1 0 1 1 22 21 43 48
11-0 t o 11-5 6 4 10 13 0 0 0 0 31 6 37 47
11-6 to 11-11 5 4 9 20 0 0 0 0 10 9 19 45
1 2-0 to 12-5 1 3 4 7 0 0 0 0 15 9 24 42
12-6 to 12-11 2 8 10 23 0 0 0 0 19 8 27 61
13-0 t o 13-5 3 3 6 13 0 1 1 2 17 26 '' 33 69
13-6 t o 13-11 2 4 6 15 1 1 2 5 9 11 20 49
14-0 t o 14-5 1 3 4 7 0 0 0 0 25 16 41 72
14-6 to 14-11 3 7 10 16 0 0 0 0 23 20 43 68
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b . P ro p o r tio n  o f  S ta i rc a s e -
B. G. TOT. %
7 -0  t o 7 -5 0 0 0 . 0
7 -6  to 7-11 0 1 1 1
8 -0  to 8-5 0 0 0 0 !
8 -6  to 8-11 4 2 6 4
9 -0  to 9 -5 7 1 8 8
9 -6  t o 9-11 4 2 6 6
1 0 -0  t o 10-5 8 6 14 13
1 0 -6  to 10-11 9 8 17 19
11—0 to 11-5 13 4 17 22
11-6  to 11-11 6 4 10 22
1 2 -0  to 12-5 7 2 9 16
12-6  to 12-11 8 6 14 32
13-0  t o 13-5 7 8 15 31
13-6 t o 13-11 3 4 7 17
14—0 to 14-5 7 4 11 19
14—6 to 14-11 8 5 13 21
c . T read s
l a  No t r e a d s 1b D iagonal 
l i n e s
1c In ad eq u a te  
sym bol
B. G. TOT. % B.. G. TOT. % B. G. TCT. %
7 -0  to 7 -5 0 1 1 1 0 0 0 0 0 0 0 0
7 -6  to 7-11 1 4 5 6 0 0 0 0 0 0 0 0
8 -0  to 8 -5 2 4 6 6 0 0 0 0 0 0 0 0
8 -6  to 8-11 2 3 5 10 1 0 1 2 2 0 2 4
9 -0  to 9-5 7 4 11 12 0 0 0 0 0 0 0 0
9—6 to 9-11 4 3 7 8 2 0 2 2 0 1 1 1
10-0  to 10-5 9 1 10 9 1 5 6 6 3 1 4 4
10—6 to 10-11 9 4 13 16 1 0 1 1 3 0 3 4
11—0 to 11-5 6 2 8 12 1 0 1 2 2 0 2 3
11-6  to 11-11 2 1 3 7 0 0 0 0 0 0 0 0
12-0  to 12-5 3 6 9 16 0 0 0 0 0 0 0 0
12—6 to 12-11 3 2 5 8 0 0 0 0 1 0 1 2
13-0  to 13-5 3 4 7 15 0 0 0 0 0 1 1 2
13-6 to 13-11 2 7 9 22 0 0 0 0 0 . 1 X 2
14—0 to 14-5 7 5 12 21 1 0 1 2 0 0 0 0
14-6  to 14-11 5 12 17 27 0 0 0 0 1 2 3 2
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2a
B.
Only t r e a d s  
no s id e s
G. TOT. %
2b. Pyram id 
B. G. TOT. ; 2c C o rre c t b u t ro u g h ly  drawnB. G. TOT. %
7 -0  to  7 -5 0 0 0 0 0 1 1 1 0 0 0 0
7 -6  to  7-11 0 0 0 0 0 3 3 3 0 0 . 0 0  0
8 -0  t o  8 -5 2 0 2 2 2 2 4 4 1 0 1 1
8 -6  t o  8-11 2 2 k 3 1 4 5 4 2 0 2 4
9 -0  to  9 -5 0 0 0 0 1 3 4 4 4 4 8 8
9—6 to  9—11 0 0 0 0 0 3 3 3 7 2 9 10
10—0 to  10—5 0 0 0 0 2 1 3 3 4 11 15 13
10-6  to  10-11 0 0 0 0 2 3 5 6 4 6 10 11
1 1-0  t o  11-5 0 0 0 0 1 1 2 3 7 2 9 12
11-6  to  11-11 1 0 1 2 1 2 3 7 1 2 3 7
1 2-0  t o  12-5 2 1 3 5 1 1 2 4 6 0 6 11?
1 2-6  to  12-11 1 2 3 5 0 0 0 0 2 1 3 7
13-0  to  13-5 0 3 3 6 1 1 2 4 3 1 4 8
13-6  t o  13-11 2 3 5 12 2 0 2 5 0 1 1 2
14-0  to  14-5 1 1 2 4 1 2 3 5 2 3 5 9
14-6  to  14-11 1 0 1 2 0 1 1 2 3 2 5 8
3a T read s  to o  
deep
B. G. TOT. %
3b T reads to o  
sh a llo w
B. G. TOT. %
3c T reads 
grouped
B. G. TOT. %
7 -0  to  7 -5 0 0 0 0 0 0 0 0 0 0 0 0
7 -6  to  7-11 1 0 1 1 0 0 0 0 0 0 0 0
8 -0  t o  8 -5 2 0 2 2 0 0 0 0 1 0 1 1
8 -6  to  8-11 3 2 5 4 2 2 4 3 2 1 3 2
9 -0  to  9 -5 4 9 13 14 2 2 4 4 2 0 2 2
9—6 t o  9—11 • 2 6 8 9 1 0 1 1 0 3 3 3
1 0 -0  to  10-5 5 2 7 7 4 2 6 6 2 1 3 3
10-6  to  10-11 .5 3 8 10 4 0 4 5 2 1 3 4
11-0  t o  11-5 1 0 1 2 5 1 6 9 1 1 2 3
11-6  t o  11-11 0 0 0 0 , 2 1 3 7 1 0 1 2
12-0  t o  12-5 0 0 0 0 3 0 3 5 0 0 0 0
12-6  to  12-11 0 0 0 0 1 0 1 2 1 0 1 2
13-0 t o  13-5 0 0 0 0 1 0 1 2 1 0 1 2
13-6  to  13-11 0 0 0 0 0 2 2 5 1 0 1 2
1 4-0  to  14-5 1 0 1 2 1 0 1 2 2 0 2 4
14-6  to  14-11 0 0 0 0 2 0 2 3 0 0 0 0
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T read s a lm o st 
c o r r e c t
5-7 Treads
correct
6 Proportion
correct
, G. TOT. % B., G. TOT. B,► G. TOT. %
7 -0  to  7 -5 0 0 0 0 0 0 0 0 0 0 0 0
7 -6  to  7-11 1 0 1 1 1 0 1 1 1 0 1 1
8 -0  t o  8 -5 4 2 6 6 1 0 1 1 0 0 0 0
8 -6  t o  8-11 4 8 12 9 0 0 0 0 0 0 0 0
9 -0  t o  9-5 8 9 17 18 0 1 1 1 0 1 1 1
9—6 t o  9—11 16 8 22 24 0 1 1 1 0 1 1 1
10-0  t o  10-5 7 4 11 10 1 0 1 1 1 0 1 1
10-6  to  10-11 7 3 10 12 1 2 3 4 4 0 4 4
11-0  t o  11-5 7 2 9 14 0 2 2 3 2 0 2 3
11-6  to  11-11 6 4 10 24 1 0 1 2 1 0 1 2
12-0  to  12-5 . 4 3 7 12 1 1 2 4 1 1 2 4
12-6  to  12-11 4 7 11 25 4 3 7 11 4 3 7 16
13-0 t o  13-5 2 5 7 15 8 1 9 19 8 1 9 19
13-6  t o  13-11 4 3 7 17 4 1 5 15 4 1 5 12
14-0  t o  14-5 6 8 14 25 3 1 4 7 3 1 4 7
14-6 to  14-11 8
d,
1
6 14 22 3 3 6 10
, Space Below S t a i r s  In d ic a te d
Some sp ace  2 Space c l e a r ly  
in d ic a te d  in d ic a te d
3 3 6 10
3 At l e a s t  some 
sp ace  in d ic a te d
B. G. TOT. % B., G. TOT. B. G. TOT.
7 -0  t o  7 -5 0 0 0 0 0 0 0 0 0 0 0 0
7 -6  .to “7 -1 1 0 0 0 0 0 0 0 0 0 0 0 0
8 -0  t o  8 -5 0 0 0 0 0 0 0 0 0 0 0 0
8 -6  to  8—11 0 0 0 0 0 0 0 0 0 0 0 0
9 -0  t o  9 -5 2 0 2 2 0 0 0 0 2 0 2 2
9 -6  to  9-11 2 1 3 3 1 0 1 1 3 1 4 4
10-0  t o  10-5 1 0 1 1 1 0 1 1 2 0 2 2
10-6  t o  10-11 1 3 4 5 2 0 2 2 3 3 6 7
11-0  t o  11-5 4 1 5 6 0 0 0 0 4 1 5 6
11-6  t o  11-11 0 0 0 0 0 1 1 2 0 1 1 2
12-0  t o  12-5 0 0 0 0 0 0 0 0 0 0 0 0
12-6  to  12-11 4 1 5 11 1 0 1 2 5 1 6 14
13-0  to  13-5 1 4 5 10 1 1 2 4 2 5 7 15
13-6  to  13-11 0 0 0 0 0 1 n 2 0 1 1 2
14-0  to  14-5 5 4 9 16 5 0 5 9 10 4 14 25
14-6  t o  14-11 2 7 9 14 3 2 5 8 5 9 14 22
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I I I  DOORS
Number o f  Doors
t One door 2 Two d o o rs
B. G. TOT. % B.. G. TOT. %
7 -0  t o  7 -5 2 1 5 3 0 1 1 1
7 -6  to  7-11 0 2 2 2 2 1 3 3
8 -0  to  8 -5 5 4 7 7 8 1 9 9
8 -6  to  8-11 4 5 7 5 5 8 13 10
9 -0  t o  9 -5 0 4 4 4 4 1 5 5
'.9 -5  t o  9-11 5 2 . 5 5 2 3 5 5
1 0-0  to  10-5 5 0 3 3 0 0 0 0
10-6  t o  10-11 0 12 12 13 5 3 8 9
11-0  t o  11-5 0 1 1 2 1 1 2 3
11-6  to  11-11 1 0 1 2 0 0 0 0
1 2-0  t o  12-5 0 0 0 0 2 2 4 7
12-6  to  12-11 0 0 0 0 1 0 1 2
15-0  to  13-5 0 0 0 0 0 0 0 0
13-6  to  13-11 0 0 0 0 0 0 0 0
1 4 -0  t o  14-5 0 0 0 0 1 0 1 2
14-6  to  14-11 0 1 1 
3 T hree  d oo rs
.2 3 0
4 A ccess 
rooms
3 5 
to  a l l
B., G. TOT. % B.. G. TOT.
7 -0  to  7—5 1 1 2 2 1 0 1 1
7 -6  to  7-11 4 7 11 12 1 3 4 4
8 -0  to  8 -5 8 8 16 16 7 7 14 14
8—6 to  8-11 17 14 31 17 13 11 24 15
9 -0  t o  9 -5 14 15 27 28 19 16 35 36
9—6 t o  9—11 15 11 24 26 23 8 31 35
10-0  t o  10-5 12 20 32 30 32 32 64 62
10-5  t o  10-11 7 14 21 24 26 21 47 53
1 1 -0  t o  11-5 8 5 13 21 35 12 47 75
11-6  to  11-11 4 4 8 20 16 14 30 73
12-0  to  12-5 5 5 10 18 .21 18 .39 68
12-6  to  12-11 0 0 0 0 18 18 36 82
13-0 t o  13-5 1 0 1 2 22 25 47 98
13-6  to  13-11 5 0 3 7 13 25 38 93
1 4-0  to  14-5 2 0 2 4 28 26 54 95
14-6  to  14-11 2 5 5 8 . 22 32 54 86
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b . Types o f  Doors
1 V e r t i c a l  p ic tu r e s  
o f  doors
2 V e r t i c a l  p ic tu r e s  
o f  doo r fram es
B. G. TOT. % B. G. TOT. 9^
7“*0 t o  7“ 5 44 65 109 95 1 0 1 1
7 -6  to  7-11 24 59 63 74 0 1 1 1
8 -0  to  8 -5 24 54 58 58 4 5 9 9
8—6 to  8-11 29 47 76 56 0 2 2 1
9 -0  t o  9 -5 14 40 54 55 4 2 6 6
9 -6  to  9-11 15 21 34 36 3 4 7 7
10-0 to  10-.5 10 26 36 34 4 4 8 8
10-6 to  10-11 6 17 23 26 2 0 2 2
11-0 to  11-5 1 5 4 5 1 1 2 3
11-6 to  11-11 6 6 12 29 1 2 3 7
12—0 to  12—5 5 10 15 26 0 1 1 2
12-6 to  12-11 1 8 9 20 1 2 3 7
13-0 t o  13-5 5 3 6 13 1 1 2 4
13-6 to  13-11 2 1 3 7 0 0 0 0
14-0 to  14-5 1 1 2 4 0 1 1 2
14-6 to  14-11 5 1 4 6 0 1 1 2
3 Some d o o rs  poo r 
and some f a i r
4 A ll  d oo rs f a i r
B.. G. TOT,. % B. G. TOT• %
7—0 t o  7—5 1 0 1 1 1 0 1 1
7 -6  t o  7-11 0 1 1 1 3 3 6 7
8 -0  t o  8 -5 3 2 5 5 9 5 14 14
8 -6  to  8-11 . 5 3 8 6 10 7 17 13
9 -0  to  9-5 1 3 4 4 4 7 11 11
9—6 to  9—11 2 2 4 4 8 8 16 17
10-0  to  10-5 3 2 5 5 11 12 23 22
10-6 to  10-11 0 1 1 1 13 11 24 27
11-0  t o  11-5 1 2 3 4 11 7 13 23
11-6 to  11-11 0 1 1 2 2 5 7 17
12-0  to  12—5 0 1 1 2 2 6 8 14
12-6 to  12-11 0 2 2 5 3 1 4 9
13-0 t o  13-5 1 1 2 4 1 0 1 2
13-6  to  13-11 0 0 0 0 2 3 5 12
14-0  to  14-5 0 1 1 2 2 1 3 5
14-6  to  14-11 1 4 5 8 2 7 9 14
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5 Doors nearly
correct
6 All doors
correct
5^-6 A ll  d o o rs
n e a r ly  c o r r e c t
B. G. TOT. % B. G. TOT.. % %
7 -0  t o  7 -5 ,0 0 0 0 0 0 0 0 0
7 -6  to  7-11 2 2 4 5 2 2 4 5 10
8 -0  t o  8 -5 7 3 10 10 2 2 4 4 14
8 -6  to  8-11 7 9 16 11 8 0 8 6 16
9 -0  to  9-5 11 4 15 15 7 1 8 8 23
9 -6  to  9-11 9 6 15 . 16 10 2 12 13 29
1 0 -0  to  10-5 12 7 19 18 9 3 12 11 29
10-6  t o  10-11 12 13 25 28 9 3 12 13 41
11-0  t o  11-5 24 5 29 37 6 1 7 9 46
11-6  to  11-11 10 5 15 37 5 2 7 17 54
1 2-0  to  12-5 9 9 18 32 12 1 13 23 , 55
12 -6  t o  12-11 8 9 17 39 6 3 9 20 59
13-0 t o  13-5 5 10 15 31 12 10 22 46 77
13-6  to  13-11 2 10 12 29 9 11 20 49 78
14-0  to  14-5 14 10 24 42 14 ' 12 26 46 83
14-6  to  14-11 8 6 14 22 13 17 30 48 70
c . P ro p o r tio n s  
S a t i s f a c to r y  i n  
C o rre c t Doors
:
P ro p o r tio n s  S a t i s f a c to r y  
i n  Doors N early  
C o rre c t
B. G. TOT. % B. G. TOT.
7 -0  to  7 -5 0 0 0 0 0 0 0 0
7 -6  to  7-11 0 0 0 0 0 2 2 2 .
8 -0  to  8 -5 0 0 0 0 0 2 2 2
8—6 to  8—11 1 0 1 1 1 0 1 1
9 -0 - to  9-5 1 0 . 1 1 1 1 2 2
9—6 to  9—11 2 0 2 2 2 2 4 4
10-0  t o  10-5 2 0 2 2 2 3 5 5
10-6  to  10-11 5 0 3 3 3 3 6 7
11-0  t o  11-5 2 0 2 3 2 1 3 4
11-6  to  11-11 0 0 0 0 1 0 1 2
12-0  to  12r*5 0 0 0 0 2 1 3 5
12-6  to  12-11 2 0 2 5 1 1 2 5
13-0  to  13-5 5 0 3 6 3 4 7 15
13-6  t o  13-11 0 0 0 0 3 2 5 12
14-0  t o  14-5 5 0 5 9 8 0 8 14
14-6  to  14-11 1 0 1 2 1 4 5 8
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IV WINDOWS
A NUMBERS OF WINDOWS
1 On© Window
B. G. TOT,
7 -0  t o  7 -5 3 2 5 4
7—6 to  7—11 1 3 4 5
8 -0  to  8 -5 8 4 12 12
8 -6  to  8-11 3 5 8 6
9 -0  to  9 -5 1 7 8 8
9—6 to  9—11 7 2 9 10
10-0  to  10-5 4 1 5 5
10-6  t o  10-11 2 0 2 2
11 -0  t o  11-5 3 1 4 6
11-6  t o  11-11 0 1 1 2
12-0  t o  12-5 2 1 3 5
12-6  t o  12-11 0 1 1 2
13-0  t o  13-5 0 0 0 0
13-6  t o  13-11 0 0 0 0
14 -0  t o  14-5 1 0 1 2
14-6  to  14-11 0 1 1 2
2 Two Windows
B. G. TOT, %
0 1 1 1
1 4 5 6
3 0 3 3
11 11 22 17
7 2 9 9
2 5 7 8
3 4 7 7
0 3 3 3
1 1 1 1
3 1 4 ' 10
1 1 2 4
1 1 2 5
0 0 0 0
1 1 5 5
1 0 1 2
2 1 3 5
3 T hree  Windows 4 A ll  Rooms w ith  
w ith  Windows
B. G. TOT<, % B. G* TOT. %
7—0 to  7—5 0 0 0 0 0 0 0 0
7 -6  to  7-11 1 0 1 1 3 1 4 5
8 -0  to  8 -5 5 6 11 11 7 5 12 12
8 -6  t o  8—11 9 7 16 12 11 12 23 17
9—0 t o  9—5 8 7 15 15 19 17 36 37
9—6 to  9—11 10 1 11 12 22 20 42 45
10-0  to  10-5 4 1 5 5 32 33 65 62
10-6  t o  10-11 5 1 6 6 29 31 60 64
11-0  to  11-5 4 2 6 8 38 14 52 67
11-6  to  11-11 1 2 3 7 17 14 31 76
12-0  to  12-5 1 2 3 3 24 19 43 75
12-6  to  12-11 0 4 4 9( 18 18 36 82
1 3 -0  to  13-5 1 0 1 2 22 25 47 98
13-6  to  13-11 3 2 5 12 12 21 33 80
1 4 -0  t o  14-5 0 0 0 0 29 26 55 96
14-6  t o  14-11 1 2 3 5 24 32 56 89
282
B TYPES OF WINDOWS
1 As a vertical 
picture
2 May be vertical 
or horizontal 
sections
3 Some poor and 
some fair
B. G. TOT. % B. G. TOT. B. G. TOT. %
7—0 to 7“5 42 66 108 94 0 0 0 0 1 0 1 1
7-6 to 7-11 14 50 74 87 2 2 4 5 1 2 3 4
8-0 to 8-5 19 35 54 54 2 3 5 5 9 5 14 14
8-6 to 8-11 24 45 69 51 4 6 10 7 13 7 20 15
9-0 to 9-5 14 40f 34 35 3 0 3 3 7 9 16 16
9-6 to 9-11 15 23 36 38 3 2 5 6 15 9 24 26
10-0 to 10-5 15 29 42 41 3 3 6 6 12 14 26 25
10-6 to 10-11 9 21 30 34 ’ 0 4 4 5 12 7 19 21
11-0 to 11-5 4 4 8 10 0 2 2 3 11 3 14 18
11-6 to 11-11 6 10 16/ 39 1 0 1 2 6 1 7 17
12-0 to 12-5 6 7 13 23 1 1 2 4 3 5 8 14
12-6 to 12-11 2 11 13 30 2 1 3 7 4 6 10 23
13-0 to 13-5 5 4 7 15 1 1 2 4 0 2 2 4
13-6 to 13-11 2 0 2 5 1 1 2 5 1 2 3 7
14-0 to 14-5 2 1 3 5 0 2 2 4 2 2 4. 7
14-6 to 14-11 5 0 3 5 1 4 5 8 0 4 4 6
4 All fair, often 
a symbol, mixed
3 Nearly allc 
correct
6 All correct
B.
types 
. G. TOT. % B. G. TOT. % B. G. TOT. %
7—0 to 7—5 1 0 1 1 0 0 0 . 0 0 0 0 0
7-6 to 7-11 1 0 1 1 1 1 2 2 0 0 0 0
8-0 to 8-5 4 2 6 6 3 1 4 4 0 0. 0 0
8-6 to 8-11 2 0 2 1 5 7 12 9 0 0 0 0
9-0 to 9-5 2 3 5 5 10 1 11 11 2 1 3 3
9-6 to 9-11 5 3 8 9 6 3 9 10 3 1 4 4
10-0 to 10-5 2 0 2 2 15 3 18 18 1 1 2 2
10-6 to 10-11 3 2 5 6 9 6 15 17 6 3 9 10
11-0 to 11-5 5 3 8 10 18 4 22 28 7 2 9 12
11-6 to 11-11 2 0 2 5 5 9 14 34 6 1 4 10
12-0 to 12-5 1 0 1 2 11 11 22 39 6 2 8 14
12-6 to 12-11 11 0 1 2 5 1 6 14 5 6 11 25
15-0 to 15-5 1 1 2 4 1 5 6 13 17 12 29 60
15-6 to 15-11 1 4 5 12 3 5 8 20 8 13 21 51
14-0 to 14-5 0 3 3 5 7 7 14 25 20 11 21 37
14-6 to 14-11 1 2 3 5 8 11 19 30 14 15 29 46
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V UNACCOUNTED FOR SPACE AND VERTICAL WALLS
A No unaccounted 
for space
B No vertical 
wall
C No unaccounted 
for space or 
vertical wall
B. G. TOT. % B. G. TCT. % B. G. 'TOT. %
7-0 to 7-5 1 0 1 1 2 1 3 3 1 0 1 1
7-6 to 7-11 2 3 5 5 2 5 7 8 2 3 5 6
8-0 to 8-6 3 2 5 5 13 4 17 17 3 2 5 5
8-6 to 8-11 11 6 17 13 22 17 39 29 11 6 17 13
9-0 to 9-5 21 10 31 32 27 29 56 57 20 10 30 31
9-6 to 9-11 23 9 32 34 32 24 56 60 21 9 30 32
10-0 to 10^ 5 24 18 42 40 38 23 61 58 23 16 39 37
10-6 to 10-11 23 17 40 45 29 20 49 55 23 17 40 45
11-0 to 11-5 35 6 41 53 40 11 51 65 35 6 41 53
11-6 to 11-11 8 10 18 44 7 12 19 46 6 10 16 36
12-0 to 12-5 16 13 29 51 22 17 39 68 16 13 29 51
12-6 to 12-11 17 15 32 73 19 15 34 77 17 12 29 66
15-0 to 15-5 19 17 36 73 21 20 41 83 19 13 32 67
15-6 to 15-11 10 16 26 63 16 25 41 100 10 16 26 65
14-0 to 14-5 24 24 49 86;^ 29 25 54 95 23 24 49 86
14-6 to 14-11 24 32 56 89 25 35 60 95 24 32 56 89
VI NUMBER OF PROPORTIONS CORRECT
1 One correct 2 Two correct . 5 Three correct
B. G. TOT. % B.. G. TOT. % B. G. TOT.
7-0 to 7-5 0 0 0 0 1 0 1 1 0 0 0 0
7-6 to 7-11 0 0 0 0 0 2 2 2 1 1 2 2
8-0 to 8-5 9 1 10 10 1 0 1 1 0 1 1 1
8-6 to 8-11 7 6 13 10 4 2 6 4 1 1 2 1
9-0 to 9-5 6 8 14 14 7 0 7 7 2 3 5 5
9—6 to 9—11 12 6 18 19 6 3 9 10 4 1 5 5
10-0 to 10-5 12 10 22 21 6 4 10 10 8 2 10 10
10-6 to 10-11 10 12 22 25 4 7 11 12 6 4 10 11
11-0 to 11-5 9 4 13 17 13 3 16 21 8 3 11 14
11-6 to 11-11 6 8 14 34 6'.:• 4 10 21 2 2 4 10
12-0 to 12-5 11 9 20 35 2 8 10 18 7 1 8 14
12-6 to 12-11 4 6 10 23 4 5 9 20 6 7 13 30
13-0 to 13-5 4 11 15 31 11 6 17 35 2 7 9 19
15-6 to 13-11 5 8 13 32 3 7 10 24. 1 3 4 10
14-0 to 14-5 6 10 16 28 8 12 20 35 5 2 7 12
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4 Four correct 5 Five correct
\ B.. G. TOT. % B. G. TOT. %
7-0 to 7-5 0 0 0 0 0 0 0 0
7-6 to 7-11 0 0 0 0 0 0 0 0
8-0 to 8-5 0 0 0 0 00 0 0 0
8-6 to 8-11 0 0 0 0 0 0 0 0
9-0 to 9-5 0 0 0 0 0 0 0 0
9-6 to 9-11 0 0 0 0 0 0 0 0
10-0 to 10-5 0 0 0 0 . 0 0 0 0
10-6 to 10-11 5 0 3 3 0 0 0 0
11-0 to 11-5 2 0 2 3 0 0 0 0
11-6 to 11-11 0 0 0 0 • 0 0 0 0
12-0 to 12-5 1 0 1 2 0 0 0 0
12-6 to 12-11 2 1 3 7 1 0 1 2
15-0 to 15-5 1 0 1 2 4 1 5 10
15-6 to 15-11 2 1 3 7 1 0 1 2
14-0 to 14-5 4 0 4 7 1 0 1 2
14-6 to 14-11 2 0 2 3 1 1 2 3
VII DOUBLE :LINES FOR WALLS' V :
1 Some walls with 2 All walls with 5 At least some
double lines double lines with double lines
B,. G. TOT. % B. G.. TOT. % B.. G. TOT. %
7-0 to 7-5 0 0 0 0 0 0 0 0 0 0 0 0
7-6 to 7-11 0 0 0 0 0 0 0 0 0 0 0 0
8-0 to 8-5 1 0 1 1 0 0 0 0 1 0 1 1
8-6 to 8-11 1 1 2 2 2 3 5 4 3 4 7 6
9-0 to 9-5 1 0 1 1 0 1 1 1 1 1 2 2
9-6 to 9-11 2 0 2 2 5 3 8 9 7 5 10 11
10-0 to 10-5 2 0 2 2 4 0 4 4 6 0 6 5
10-6 to 10-11 1 0 1 1 3 1 4 5 4 1 5 6
11-0 to 11-5 0 0 0 0 1 0 1 1 1 0 1 1
11-6 to 11-11 1 2 3 7 3 0 3 7 4 2 6 15
12-0 to 12-5 0 0 0 0 2 0 2 4 2 0 2 4
12-6 to 12-11 0 0 0 0 1 0 1 2 1 0 1 2
15-0 to 15-5 1 0 1 2 0 0 0 0 1 0 1 2
15-6 to 15-11 1 1 2 5 2 0 2 5 3 1 4 10
14-0 to 14-5 3 1 4 7 2 0 2 4 5 1 6 11
14-6 to 14-11 1 1 2 3 1 0 1 2 2 1 3 5
V III QUALITY OF DRAWING
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1. Half lines straight 
2 corners right 
angles
2. All lines straight 
and parallel
B. G. TOT . .  $6 B. G. TOT. %
7-0 to 7-5 3 0 3 3 0 0 0 0
7-6 to 7-11 3 0 3 3 0 0 0 0
8-0 to 8-5 8 8 16 16 0 0 0 0
8-6 to 8-11 16 7 23 17 0 0 0 0
9—0 to 9-5 18 8 26 27 1 0 1 1
9—6 to 9-11 30 9 39 41 2 0 2 3
10—0 to 10-5 34 14 48 46 1 3 4 4
10—6 to 10-11 27 22 49 55 3 3 6 7
1*1—0 to 11-5 47 17 64 86 4 0 4 5
11-6 to 11-11 17 13 30 73 1 1 2 5
12—0 to 12-5 25 14 39 68 1 2 3 5
12-6 to 12-11 18 13 31 70 1 7 8 18
15—0 to 13-5 21 22 43 90 7 9 16 33
13-6 to 13-11 14 24 38 93 3 12 15 37
14—0 to 14-5 29 22 51 89 16 8 24 42
14—6 to 14-11 25 31 56 89 10 6 16 25
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APPENDIX Ib 
THIRD SCORING SYSTEM 
MODES, MEDIANS, UPPER QUARTILES AND LOWER QÜARTILES OF ITEMS
I MAIN STRUCTURE 
A Vertical Plans
a. Roof absent
Mode Median U.Q. L.Q.
8-9 8-4 8-11 7-9
b. Chimney absent
Mode Median U.Q. L.Q.
9-3 8-4 8-11 7-9
c. Upstairs
Mode t-kdian ULQ. L.Q.
2 9-3 2 8-8 2 9-1 2 8-0
3 9-3 3 8-5 3 9-0 3 7-1 c
1 7-3 1 7-7 1 8 - 0 1 7-3
d. Plane of outside wall absent
Mode Median U.Q. L.Q.
5 9-3 5 8-4 5 8-10 5 7-9
2-4 7-3 2—4 7—6 2-4 7-11 1 7-3
1 7-3 1 7-3 1 7-9 2-4 7-2
e. Floor
Mode Median U.Q. L.Q.
3 9-3 3 8-7 3 9-0 3 8-0
2 7-3 2 8-1 2 8-8 2 7-5
1 7-3 1 7-7 1 8-0 1 7-3
f. Depth
Mode Median U.Q. L.Q.
3 9-3 3 8-7 3 9-8 3 8-0
2 743 2 7-10 2 8-6 2 7-4
1 7-3 1 7-6 1 7-11 1 7-3
g. Outer wall
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Mode Median U.Q. L.Q.
2 9-5 2 8-7 2 9-0 2 8-0
1 8-3 1 7-11 1 8-3 1 7-5
B Horizontal Plans
a. Connectedness of rooms
Mode Median U.Q. L.Q.
3 11-9 3 11-11 3 13-5 3 10-2
2 10-9 2 9-1 2 10-7 2 7-11
1 8-3 1 8-2 1 8-8 1 7-10
b. Commonality of walls
Mode Median U.Q. L.Q.
4 13-9 4 12-0 4 13-7 4 10-4
2+3 9-3 2+3 10-0 2+3 11-9 2+3 9-1
1 7-9 1 8-5 1 9-11 1 7-10
c. Outer wall
Mode Median U.Q* L.Q.
10 13-3 10 12-4 10 13-8 10 10-7
1 12-3 1 11-5 8+9 12-5 8+9 9-8
3 10-3 8+9 11-3 1 12-4 1 9-5
8+9 9-9 3 9-0 6+7 11-3 3 8-9
6+7 9-3 4+5 9-4 4+5 11-7 6+7 . 8-7
4+5 8-3 6f7 9-4 3 10-4 4+5 8-3
■ 2 7-9 2 8-2 2 9-2 2 7-9
d. Proportion of rooms
Mode Median U.Q. L.Q.
1 13-3 1 12-7 1 14-5 1 11-2
e. Hall
Mode Median U.Q. L.Q.
5 14-0 4 11-2 5 13-1 5 9-10
4 12-3 3 11-1 4 12-4 4 9-9
3 11-9 5 11-0 3 11-11 3 9-0
1+2 9-3 1+2 9-3 1+2 9-7 1+2 8-1
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f. Proportions of hall
Mode Median U.Q. ■ L.Q.
14-6 12-11 14-2 11-7
II STAIRS
Verticality versus Horizontality
Mode Median U.Q. L.Q.
C 13-6 C 12-3 C 13-9 C 10-3
B 11-3 B 11-3 B 12-6 B 10-0
A 7-3 A 8-7 A 10-5 A 7-8
A Vertical Stairs
% based on total sample. Age range 7-0 to 14-11 yrs.
Mode Median U.Q. L.Q.
3d 10-9 3d 10-7 3d 10-10 3d 9-11
6d+c 8-3 2b 8-7 2b 10-3.: (2b 7-8
(3b 7-9 3b 8-5 3b 10-1 (3b 7-8
(6c 7-9 6d+c 8-3 2a 9-7 6c 7-5
(2b 7-3 2a 7-11 6c 9-5 6d+e 7-5
(2a 7-3 4c 7-10 4c 9-1 (4c 7-4
(4c 7-3 6c 7-9 6d+c 8-8 £2a 7-4
B Vertical Stairs
% based on numbers of vertical stairs. 7 -0 to 10-11 yrs.
Mode Median U.Q. L.Q.
3d 10-9 3d 10-9 3d 10-9 3d 10-1
6c 10-3 4d+c 10-0 1b 10-7 1b 9-6
4d+c 10-3 1b 9-11 4d+c 10-3 4d+c 8-2
6d+c 9-9 3c 9-1 6c 10-1 3c 8-2
2d 9-9 6d+c 8-11 3b 10-0 6d+c 8-0
1b 9-9 3b 8-11 2a 9-9 3b 8-0
4c 9-3 2b 8-11 2b 9-9 2b 8-0
3c 9-3 6c 8-9 3c 9-7 6c 7-8
2b 9-3 2a 8-6 6d+c 9-6 4a+b 7-8
3b 8-9 4c 8-5 4c 9-3 4c 7-7
4a+b 8-3 4a+b 8-2 4a+b 8-6 3a 7-7
3a 8-0 3a 8-0 3 a 8-5 2a 7 - 1
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C Horizontal Stairs
a. Outline of staircase
Mode ’ Median U.Q. L.Q.
7 14-5 1b 12-11 2c 14-1 1b 11-4
2c 14-5 7 12-7 7 13-10 5b 11-1
1b 15-5 la 12-7 la 13-8 7 11-0
5ab+6 12-9 2c 12-7 5ab+6 13-6 3ab+6 10-9
5b 12-6 5b 12-6 5b 13-6 2c 10-6
2b 11-9 2b 11-9 1b 15-5 1c 9-10
5a 11-3 1c 11-3 2b 13-4 1b 9-8
la 11-3 5a 11-3 1c 13-5 2a 9-5
2a 10-0 5abf6 11-1 2a 13-0 5a 9+5
1c 9-9 2a 10-4 5a 12-4 4 9-5
4 9-5 4 10-2 4 12-2 la 9-3
portion of Staircase
8 15-5 8 12-4 8 13-5 8 11-0
b. Treads
Mode Median' ' U.Q. L.Q.
la 14-9 7 13-2 la 13-11 7 12-6
3d 14-3 la 12-4 7 13-10 la 10-4
(7 13-3 3d 11-10 3d 13-8 2f 10-2
(3a 13-3 (3a 11-3 3a 13-4 . 3b 10-1
(3b 11-3 (3b 11-3 2e 13-0  ^ 3d 9-11
(2f 11-3 (2f 11-3 (2f 12-10 2a-d 9-10
2a-d 10-3 2e 10-10 (3c 12-10 3a 9-7
(3c 8-9 3c 10-8 3b 12-5 3c 9-4
(2e 8-9 2a-d 10-3 2a-d 10-9 2e 8-10
ace below stairs indicated
Mode Median U.Q. L.Q.
(1 14-3 1 14-0 1 14-6 1 12-10
(2 14-3 2 13-3 2 14-0 2 10-8
I l l  DOORS
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A Number of Doors
Mode Median ‘ U.Q. L.Q.
4 14-3 4 12-6 4 13-9 4 11-0
2 10-9 (a 9-8 2 12-0 3 9-2
3 10-3 (1 9-8 3 11-6 2 8-7
1 8-9 3 10-2 1 10-8 1 8-3
B Type of Doors
Mode Median U.Q. L.Q.
3 14-9 6 13-3 6 14-1 6 11-9
6 13-9 5 12-1 5 13-5 5 10-9
3 14-3 3 10-11 3 13-0 4 9-8
3 10-9 4 10-10 4 12-1 2 9-2
2 10-3 2 10-4 2 12-4 3 9-0
1 ' 7-3 . 1 8-9 1 10-4 1 7-9
C Proportions Satisfactory in Correct Doors
14-3 12-11 14-1 10-10
IV WINDOWS
A Number of Windows
Mode Median U.Q. L.Q.
4 13-3 4 12-5 4 13-7 4 10-9
3 9-3 3 10-4 3 12-6 3 9-1
2 8-9 2 9-11 2 11-11 2 8-9
1 8-3 1 9-6 1 11-1 1 8-4
B Type of Windows
Mode Median U.Q. L.Q.
6 13-3 6 13-11 6 14-1 6 12-8
5 12-3 5 11-6 5 13-7 5 10-11
4 11-3 4 11-3 4 13-7 4 9-9
3 9-3 3 11-2 2 13-9 3 9-6
2 8-9 2 11-0 3 12-1 2 9-0
1 7-9 1 8-11 1 10-9 1 7-9
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V Unaccounted for Space and Vertical Walls
VI
VII
V III
Mods Median U.Q. L.Q.
(C 14-9 (c 12-8 C 14-0 (c 11-0
(A 14-9 (A 12-7 A 13-11 (A 11-0
C 13-9 B 12-3 B 13-9 B 10-5
Number of Proportions Correct
Mode Median U.Q. L.Q.
4- 14-0 4 13-3 4 14-1 5 13-1
3 13-3 5 13-4 '2 14-0 4 12-6
2 13-3 3 13-2 5 13-11 2 11-4
3 12-9 2 12-10 3 13-7 3 11-3
1 12-3 1 12-2 1 13-7 1 10-7
Double Lines1 for Walls
Mode îfedian U.Q. L.Q.
1 11-9 1 11-6 1 13-9 1 10-0
2 9-9 2 11-5 2 12-8 1 9-10
Quality of Drawing - •
Mode Median U.Q. L.Q.
2 14-3 2 13-7 2 14-2 2 12-11
1 13-9 1 12-5 1 13-9 1 11-0
APPENDIX I I
INCIDENCE OF OCCURRENCE. OF ITEMS FROM THE 
CHILD GUIDANCE TRAINING CENTRE ITEM SHEET,,
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NOT RETARDED 
GIRLS BOYS
B A B
RETARDED 
BOYS 
A B
N = 16 N = 17 N = 31 N = 16 N = 14 N = 8
a. SYMPTOMS
N % N % N N N % N
Eating disturbance 1 6 3 18 1 3 4 23 2 14 1 13
Over weight 1 6 0 0 0 0 0 0 0 0 0 0
Abdominal pains 3 19 2 12 5 16 2 13 0 0 0 0
Dizziness 1 6 1 6 2 6 0 0 0 0 0 0
Nightmare, night terrors 1 0 2 12 0 0 2 13 1 7 1 13
Difficulty in sleeping 1 6 1 6 3 16 4 23 3 21 1 13
Nocturnal eneuresis 3 19 0 0 4 13 3 19 2 14 2 23
Eneuretic by day 0 0 0 0 1 3 1 6 3 21 0 0
Encopresis 0 0 0 0 0 0 1 6 2 14 0 0
Nail biting 1 6 2 12 0 0 1 6 1 7 1 13
Thumb sucking 2 13 . 0 0 2 6 0 0 0 0 1 13
Rocking, head banging 0 0 0 0 1 3 1 6 0 0 0 0
Tics 0 0 0 0 1 3 0 0 2 14 0 0
Poor speech 2 12 1 6 0 0 1 6 0 0 0 0
Hyperkinesis 1 6 0 0 0 0 0 0 0 0 0 0
Messy, dirty 1 6 0 0 2 6 2 13 1 7 0 0
Clumsy 0 . 0 0 0 0 0 0 0 0 0 0 0
Temper tamtrums 0 0 1 6 10 32 3 19 3 36 1 13
Violent aggression 2 13 2 12 6 19 2 13 3 21 0 0
Destructiveness 0 0 0 0 2 6 1 6 2 14 0 0
Stealing 1 6 0 0 6 9 3 31 3 21 2 23
Lying 0 0 0 0 3 10 2 13 3 21 1 13
Truanting 0 0 0 3 10 0 0 1 7 0 0
School refusal 1 6 2 12 3 16 4 23 1 7 1 13
Fears 5 31 0 0 4 13 1 6 0 0 0 0
Anxiety symptoms 0 0 0 0 2 6 1 6 0 0 0 0
Obsessional symptoms 0 0 0 0 2 6 1 6 1 7 0 0
Depression symptoms 2 13 1 6 7 23 0 0 1 7 1 13
Poor academic progress 3 19 2 10 0 0 3 19 6 43 6 73
Does not mix 3 19 2 0 1 3 3 19 4 29 0 0
Withdrawn 0 0 1 6 0 0 2 13 1 7 1 13
NOT RETARDED
GIRLS BOYS
B B
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RETARDED 
BOYS 
A B
N = 16 N = 17 N = 31 N = 16 N = 14 N = 8
N % N % N % N % N % N %
Antagonistic to parents 2 13 4 24 2 10 0 0 0 0 0 0
Jealous of sibling 0 0 2 12 1 3 0 0 0 0 0 0
Poor concentration 0 0 0 0 2 6 2 13 0 0 0 0
Asthma 0 0 0 0 1 3 2 13 0 0 0 0
b. DEVELOPPENT
Difficult pregnancy 1 6 2 12 3 10 2 13 3 21 1 13
Difficult birth 8 30 6 33 6 19 8 30 3 36 0 0
Premature 0 0 2 12 1 3 0 0 1 0 2 23
Feeding difficulty 4 23 4 24 2 6 3 19 1 7 2 23
Cried at night 2 13 1 6 0 0 1 6 1 7 0 0
Toilet training difficulty 2 13 1 6 4 13 4 23 2 14 2 23
Poor balance 0 0 2 12 1 3 0 0 0 0 0 0
Motor dev. slow 1 6 ' 2 '12 2 6 2 13 2 14 3 38
Speech slow 2 13 1 6 4 13 3 19 2 14 4 30
Visual disorder 2 13 0 0 1 3 1 6 0 0 1 13
Illness 0 - 2  years 1 6 4 24 3 I6y: 3 19 2 14 1 13
Illness 2+ years 1 6 2 12 .7 23 2 13 4 29 1 13
Hospitalization child 4 23 6 33 11 33 5 31 6 43 3 38
Hospitalization mother 5 31 3 29 10 32 8 30 2 14 1 13
Hospitalization father 0 0 1 6 2 6 1 6 0 0 0 0
Mother away 1 6 1 6 0 . 0 0 0 2 14 1 13
Father away 1 6 1 6 3 10 3 19 3 21 1 13
Mother departed 0 0 0 0 1 3 3 19 1 7 0 0
Father departed 0 0 0 0 0 0 1 6 1 7 0 0
Mother dead 1 6 0 0 1 3 0 0 0 0 0 0
Father dead 0 0 1 6 1 3 0 0 2 14 0 0
Sib dead 1 6 1 6 1 3 2 13 2 14 0 0
M3P dead 0 0 1 6 1 3 3 19 0 6 0 0
PGP dead 1 ’ 0 0 0 2 6 0 0 0 0 0 0
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NOT RETARDED
Fostered
Adopted
Illegitimate
GIRLS
A
N = 16 
N ^ 
0 0 
0 0 
0 0
B
N = 17 
N % 
0 0 
0 0 
0 0
BOYS
A
N = 31
N %
0
0
0
RETARDED
BOYS
B A B
N = l6 N = 14 N = 8
N ^ N ^ N ^
0 0 0 0 0 0
0 0 0 0 0 0
0 0 1 7 0 0
FATHER
Domineering 3 19 0 0 1 3 4 23 1 7 0 0
Rigid and restricting 1 6 1 6 3 16 1 6 0 0 0 0
Unrealistic ambition 2 13 0 0 2 6 0 0 1 7 0 , 0
Perfectionist 2 13 1 6 3 10 0 0 0 0 0 0
Ambivalent to child 1 . 6 0 0 0 0 0 0 2 14 6 0
Immature 1 6 1 6 1 3 11 6 0 0 0 0
Anxious 0 0 1 6 0 0 0 6 0 0 0 0
Neurotic 1 6 0 0 1 3 3 19 0 0 0 0
Depressed 0 0 •0 :0 2 6 0 0 0 0 0 0
Psychotic features 0 0 0 0 1 3 0 0 0 0 0 0
Personality Problem 0 0 1 6 1 3 4 23 3 36 0 0
Punishes excessively 0 0 0 0 1 3 0 0 1 7 0 0
Disabled 0 0 1 6 1 3 0 0 1 7 0 0
111 Health 2 13 1 6 1 3 2 13 2 14 0 0
Dead 0 0 1 6 1 3 0 0 2 14 0 0
MOTHER
Domineering 3 19 0 0 1 3 1 6 2 14 1 13
Rigid and restricting 1 6 1 6 3 16 2 13 1 7 0 0
Unrealistic ambition 3 19 0 0 1 3 2 13 0 0 0 0
Perfectionist 0 0 2 12 1 3 0 0 1 7 0 0
Ambivalent to child 0 0 0 0 3 10 0 0 0 0 0 0
Lacks confidence 0 0 0 0 1 3 1 6 0 0 0 0
Anxious 0 0 2 12 3 10 2 13 2 14 0 0
Depressive Reactive 1 6 0 0 3 10 0 0 3 21 2 23
Depressive Psychotic 1 6 3 18 0 0 1 6 0 0 0 0
Neurotic 3 31 4 24 1 3 1 6 0 0 0 0
Psychotic features 0 • 0 1 6 0 0 1 6 0 0 0 0
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NOT RETARDED RETARDED
GIRLS BOYS BOYS
A B A B " A  B
N = 16 N = 17 N = 31 N = 16 N = 14 N = 8
N ^  N %■ N % n % N . ^  N %
P e r s o n a l i ty  problem  1 6 1 6 0 0 3 I 9 2 14 2 26
111 h e a l th  1 6 0 0 0 0 0 0  1 7 0 0
Dead 1 6 0 0  I 3 O O O O O O
MARITAL RELATIONS
DISHARMOM 2 13 3 I 8 3 I 6 3 19 2 14 2 23
DIVORCE 1 6 2 12 4 13 1 6 4 29 1 13
d. DIAGNOSIS 
R e a c tiv e  b e h a v io u r
d is o rd e r  1 6 3 18 3 16 6 38 5 21 3 38
N e u ro tic  d is o r d e r  13 8l  9 33, I 8 58 ^ 56 9 64 2 23
A nxiety  r e a c t io n  1 6 1 6 11 33 3 31 1 7 1 I 3
O b se ss io n a l d is o r d e r  0 0 0  0 1 3 2 13 1 7 0 0
H y s te r ic a l  d is o r d e r  2 1 3 . 1 ^ 6  0 0 0 0 0 0  0 0
P e r s o n a l i ty  d i s o r d e r  2 13 2 12 3 10 4 23 4 29 1 13
A ffe c tiv e  d is o r d e r  1 6 4 24 2 6 2 13 3 21 1 I 3
Syndrome o f  o rg a n ic  
b r a in  damage 
P sy c h o tic  f e a tu r e s  
Conduct d is o r d e r  
H ab it d is o r d e r  
Imm ature
0 0 0 0 1 3 0 0 0 0 1 13
0 0 1 6 1 3 1 6 1 7 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 6 0 0 0 0
0 0 0 0 0 0 0 0 1 7 1 13
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